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TIMKEN’ bearing equipped .. . 1 lathe replaces 4, 
cuts machining time 81% 


HIS new Bullard 36” Cut Master 

Vertical Turret Lathe, turning 
out hub discs and cover discs for 
turbo wheels at the York Corpora- 
tion, York, Pa., has cut machining 
time an average of 81%. And does 
all the operations formerly done on 
1 horizontal turret lathe, 2 engine 
lathes, and 1 older vertical turret 
lathe! Timken® tapered roller bear- 
ings play a major role in this pro- 
duction story. 

16 Timken bearings in the hand 
wheel bracket—and other Timken 
bearings in the headstock and feed 
works— maintain precision, locate 
shafts and gears, hold integral parts 
in accurate alignment. Reduce wear. 

Maintenance costs are low, with 
Timken bearings built to last the 
life of the lathe. Friction is practi- 
cally eliminated, conserving power. 
Timken bearings are geometrically 
designed, precision-manufactured, 
to give true rolling motion. To insure 
highest quality, we even make our 
own fine alloy steel—which no 
other American bearing maker does. 

Look for the trade-mark “Timken” 
on each bearing! The Timken Roller 
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Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 
Cable address: ““TIMROSCO”, 


This symbol on a product means 
its bearings are the best. 
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KEN TAPERED ROLLER BEARINGS ROLL THE LOAD 
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The Cover.—Marine Corps as- 
sault tactics make use of heli- 
copter-mounted mobile units, 
amphibious personnel carriers, 
and lightweight recoilless-rifle 
artillery to establish a beach- 
head and exploit the advantages 
given by modern armament. 
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NOW... 

TWO GREAT 
COMMANDERS 
IN THE 
SERVICE 

OF THE 

U.S. AIR FORCE 


The L-26B and the Supercharged L-26C are designed 
and produced by the manufacturers of Aero 
COMMANDER Model 560-A and Model 680-Super 
—twin-engine executive transports in the service 
of business and governments around the World. 


~~ | 


AERO DESIGN AND ENGINEERING COMPANY * TULAKES AIRPORT 
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Compressor mufflers with four, five, and six tubes carry refrigerant from the suction side of the system to the 
compressor. Bundyweld Tubing and skilled Bundy engineering can solve your tubing problems, too. Try us. 


To hush a refrigeration compressor, 
Bundy helps design a “pipe organ” 


Refrigeration compressors are quiet—but not quiet Bundywelde Tubing solves difficult problems 
enough for one leading manufacturer. With an easily, because it’s the only tubing double-walled 
assist from Bundye, the producer developed this from a single metal strip, then copper-bonded 
“pipe organ”? muffler. Now, multiple tubes mounted through 360° of wall contact. Leakproof by test, 
on a special header carry refrigerant from evaporator Bundyweld is strong, ductile, and extremely resist- 
ant to vibration fatigue. It is the accepted standard 
of the refrigeration and automotive industries . . . 
used on 95% of today’s cars, in an average of 20 
applications each. 


to compressor without a murmur. 


Working closely with manufacturers, Bundy’s 
design engineers have helped solve countless prob- 
lems through exhaustive research and testing. In 
many cases, their answers are turned over to Bundy’s Bundy Tubing, engineering, and fabrication form 
fabrication experts for fast, economical mass the team that will beat your tubing problems. Call, 
production, on-time delivery. write, or wire us today. 


BUNDY TUBING COMPANY « DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY, AND ITALY 
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Bundyweld starts os a - « Continuously rolled 7 & UN DYWE LD 
\ R 


single strip of copper- twice around laterally 
coated steel. Then it's into a tube of uniform 


thickness and passed = TUB | N G 


NOTE the exclusive Bundy- 
developedbevelededges, DOUBLE-WALLED FROM A SINGLE STRIP 
which afford a smoother 

through a furnace. Bundyweld, doubie- joint, absence of bead, 


Copper coating fuses walled and brozed 
with steel. Result . .. through 360° of wall and less chance for any 
contact. leakage. 
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A JATO Pushoff 
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*Photo of TM-61 Matador courtesy of the Martin Co. 


@ DANA PRODUCTS: Transmissions « Uni- 
versal Joints « Propeller Shafts « Axles « Torque 
Converters « Gear Boxes « Power Take-offs « 
Power Take-off Joints « Rail Car Drives « Rail- 
way Generator Drives « Stampings « Spicer and 
Auburn Clutches « Parish Frames « Spicer 
Frames « Forgings 


PRECISION 
That’s why this JATO comes fom PARISH 


JATO bottles have to be precision raade. Intense pressures build up inside them 
as their propellant charge burns out. They've got to be correct structurally, too, 
because the entire force they generate—enough to heave 12,000 Ib. missiles to 
flying speed from a standing start—is concentrated in one very small area. 

Parish Pressed Steel is one of the first companies to successfully mass produce 
these big, precision JATOS. The reason: Parish has exactly the unique combina- 
tion of engineering experience, production know-how and special equipment 
needed for such critical work. 

In other words, Parish has the ability to get ready for production fast, produce 
in volume by the most modern mass production methods, and still work with the 
tightest tolerances . . . within almost any delivery requirements you care to make. 

Parish facilities cover the full range of metalworking . . . machining, welding, 
forming, heat-treating. They're available for additional work right now. Call or 
write for detailed information. 
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HEAT TREATING. Crane lifts hot (1600° F.), 
hard-to-handle JATO bottle from furnace into 
specially built tank for simultaneous internal- 
external quench 


WELDING. Parish precision fixture turns pre- 
heated (600° F.) tube as submerged arc accu- 
rately welds nozzle to motor tube. 


INSPECTION. Precision optical gages are used for 


FINAL MACHINING, Special lathe fixture holds 
highly critical inspection of completed JATO, 


8-foot-plus bottle for precision finishing of nozzle 
after pressure tests are completed. 
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WORLD’S FASTEST FIGHTER LANDS ON 


COMPACT CPT 
LIQUID SPRING 


Hardest - working component of the Lockheed F-104 
landing gear is its compact liquid spring, engineered and 
built by Cleveland Pneumatic. 

CPT Liquid Springs provide high load absorption 
within the minimum space available on this razor-wing 
aircraft. Over 70,000 test cycles proved the reliability of 
the liquid spring principle. 

Whether your aircraft designs permit use of conventional 
Arroi* shock- -absorbing struts or whether razor-thin wings 
create space problems, CPT will design and build landing 


gear to handle the job dependably. We’ve been solving BE A CPT ENGINEER! 


landing-gear problems for over 30 years. Our modern Liberal pension and profit-sharing plans, 
350,000-square-foot plant is equipped to produce CPT interesting work, plenty of advancement op- 
AgROLs or Liquid Springs to fit your production schedule, portunity. Tell us your qualifications today. 
*T.M. 


CLEVELAND PNEUMATIC TOOL COMPANY 


3781 East 77th Street «+ Cleveland 5S, Ohio 


Sales-engineering offices in Seattle, Los Angeles, Fort Worth-Dallas and Levittown, L.I. 
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er-Rammah’s self-moving egg 


Join two flat pans; fill with an incendiary mixture; add 

a tail; propel by two large rockets. In A.D. 1280, 

Arabia's Hassan er-Rammah, gazing centuries ahead, 
proposed this ovoid in his ‘‘The Book of Fighting on Horseback 
and with War Engines.”’ 


Today, rocket-powered ordnance is foremost in American 
defense...and Aerojet-General Corporation is foremost 
in rocket power. Aerojet's solid-propellant rockets are 
used on the Sparrow and Regulus and on the 

newest, most advanced American missiles. 


mm HEL Gada CORPORATION 


A Subsidiary of PLANTS AT AZUSA ANDO 


The General Tire & Rubber Company NEAR SACRAMENTO, CALIFORNIA 
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1948 —Early “point 
contact” transistor. 


1950—Early 
“junction” transistor. 


« Ks 
Experimental 


“diffused base” 
transistor. 


Phototransistor; 
provides electric 
“eye” for direct 
distance dialing. 


“Alloy junction”; used 
in first completely 
transistorized carrier 
telephone system. 


“Grown junction”; 
used to amplify 

received speech in 
special telephones. 


“Diffused base”; | . 


“Alloy junction”; 
low frequency 
power amplifier. 


“Grown junction,” 
tetrode type; high 
frequency amplifier. 


In 1948 Bell scientists announced 
their invention of the transistor—a 
tiny device able to amplify signals 
a hundred thousand times using a 
small fraction of the power of an 
electron tube. 


From this original “point contact” 
transistor has grown a distinguished 
family of immense usefulness to 
electronics. Some of its leading 


members are shown here, in approxi- 
mate actual size, with their scientific 
type names. 

For telephony the transistor has 
opened the way for notable advances 
in instruments, transmission and 
switching. Elsewhere it has opened 
the way to advances in hearing aids, 


high frequency 
broadband amplifier. 


television, computers, portable radios 
and numerous military applications. 

Bell’s transistor family is typical of 
the Bell Laboratories research that 
helps keep your telephone service the 
world’s best—and at the same time 
contributes importantly to other 
fields of technology. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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LINDE’s Flame-Plating gun is operated en- 
tirely by remote control. At control panel 
(below) is operator, who observes process 
through safety-glass window. At right, 
Flame-Plating gun is seen as workpiece is 
secured in fixture (top), as gun is brought 
into range (center), and at the instant of a 
blast in the plating action (bottom). 
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Not all guns shoot BULLETS 
... this one gives metal parts EXTRA WEAR RESISTANCE 


A dramatic and useful coating process for metal 
parts has been developed by LINDE engineers to 
provide extra resistance to wear and abrasion. This 
method, called Flame-Plating, utilizes a special, 
rapid-fire gun to apply an extremely hard coating of 
tungsten carbide or aluminum oxide on precision 
parts subject to unusual wear or fretting corrosion. 

The Flame-Plating gun consists of a barrel and a 
mechanism for loading precise amounts of powdered 
coating material and explosive gases into a firing 
chamber. The powder—tungsten carbide or alumi- 
num oxide—remains suspended in the gases until a 
controlled spark ignites the mixture. 

The resulting detonation creates heat and pres- 
sure waves of tremendous force. These waves rip 
through the gas-and-powder mixture at supersonic 
velocity. The particles are hurled against the work 


LINDE AIR PRODUCTS 
A Division of Union Carbide and Carbon Corporation 
[as New York 17, New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 


30 East 42nd Street 


with terrific impact. They fuse together and build 
up until the desired thickness is obtained. 

The temperature of the workpiece seldom exceeds 
400 degrees F. Thus precision parts can be Flame- 
Plated without risk of changes in physical dimen- 
sions or metallurgical properties. Coatings can be 
Flame-Plated in thicknesses from .002 to .010 inch, 
and finished to 0.5 microinches rms. Practically all 
metals can be Flame-Plated. 


The extra resistance of Flame-Plated parts to wear, abrasion, 
and fretting corrosion has been proved in actual service. Vital 
parts in aircraft and automotive power plants, hydraulic sys- 
tems, and heating units, as well as textile and canning machin- 
ery, plug and ring gages, bearings, and seals have all had their 
useful life greatly extended—and economically, too—with 
Flame-Plating by LINDE. Find out how Flame-Plating can help 
you improve your own design. Write for a free copy of the 
booklet, “Flame-Plating,” F8065. Address “Flame-Plating, De- 


partment O-1,” 


COMPANY 


Flame-Plating 


oy 2 
Linde 


The term “Linde” is a trade-mark and FPL is a service-mark of Union Carbide and Carbon Corporation. 
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BREAKING THROUGH 
THE HEAT BARRIER 


The faster they go, the hotter it gets inside guided missiles 
and jet aircraft. The heat comes from friction of air 
and from electronic equipment. 


Heat from friction cannot be eliminated, but heat from electronic 

equipment can be greatly reduced by using transistors. 

However, existing transistors could not be used 

because they would not operate at high enough temperatures. 

Now, Raytheon’s new PNP silicon transistors function 

Excellence reliably at high temperatures in jet and missile 
in equipment—give 90% savings in size, weight and power. 


Electronics By helping to solve this difficult problem, silicon transistors 
by Raytheon are making a significant contribution to the 
efficient operation of the latest airborne military equipment. 


There are more Raytheon transistors in use than any other make. 


RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 
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STAINLESS STATOR RINGS 


One of Cameron’s most interesting 
contributions to military and com- 
mercial air-power today is the 
production of forged, stainless 
steel, stator rings. Our unique 
processes make possible precision 
forgings with odd lug configura- 
tions, large diameters and a vastly 
superior grain structure. Shapes 


and sizes heretofore costly to pro- 


duce as a forging are now sound 
economy at Cameron. 

The study of specialized alloys 
to meet the extreme demands of 
today and to anticipate those of 
tomorrow parallels forging pro- 
duction and is a part of our 
progress. 

Investigate these advantages — 
write or call..... 





ypical ring sections and profiles 
showing lug configurations in a 
smaller scale. 





IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 


P.O. Box 1212, Houston, Texas 


OF THE MOST PRECISE EQUIPMENT 


Spur, bevel, spiral, hypoid, zerol, helical, worm 
gears .. . anti-backlash gears . . . differentials . . . 
gear trains ... complete computers, Atlas “‘pre- 
cisioneers”’ them all to the most exacting specifi- 
cations of electro-mechanical equipment. 

Fine gears of all types and the modern equip- 
ment to make them are just one phase of the com- 
plete facilities of Atlas. Whether your product is a 
specialized part for electronic equipment or a com- 
plete electro-mechanical assembly Atlas will engi- 
neer precision assemblies and components to your 
requirements. 


Atlas design, production and methods engineers, 
toolmakers and skilled mechanics work right along 
with you on a job basis. Every modern cost- 
cutting tool and technique is at your service .. . 
plus quality control, functional testing and modern 
electronic recording gear checking equipment. 

From idea stage to production efficiency Atlas 
“creative engineering’ can help you get your 
product underway quicker and at lower costs. 
Write today for booklet ‘‘Precisioneering Electro 
Mechanical Equipment.” Atlas Precision Prod- 
ucts Co., Philadelphia 24, Pa., (Division of Pru- 
dential Industries). 


“Frowe Mawiug Board... te Production Line” 
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announcing the achiever: 





AC’s new 


rnertial guidance 
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‘AC HAS COME UP WITH A BUILT-IN “ONE- 


TRACK MIND" FOR GUIDED MISSILES 


With one of the most significant advances yet made in the field of 
guidance, AC adds a vital new brain to America's arsenal of defense. 
The ACHIEVER—a new type of inertial guidance system 

—brings fantastic accuracy, ruggedness and dependability to 

Air Force ballistic missiles. 

Heart of the system is a remarkable gyro stabilized platform of such 
stability that the slightest variation in windage or missile velocity 

can instantly be sensed and precise corrections made. 

This great new development is one phase of AC's work as a prime 
contractor for the Air Force Ballistic Missile Program. It is one 

more example of AC's leadership in the field of electro-mechanical 


research and development. 


GM 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 
FLINT, MICHIGAN © MILWAUKEE, WISCONSIN 
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Mobile Communication... 
Rock-of-Gibraltar type 


The short-wave radio transmitter and receiver 
illustrated above is known as GRC-19, and we 
build it for the U. S. Army Signal Corps. 
Satisfactory production of such equipment is 
a matter of more than precise engineering and 
manufacture. Two other things contribute to the 
fact that a very large percentage of our facilities 
is devoted to making products for the military. 
First is environmental testing. The Stromberg- 
Carlson Test Center provides ’round-the-clock, 
seven-days-a-week service in life test areas which 
range from vibration tests simulating air-borne 
and vehicular transportation to work in jungle 


STROMBERC-CARLSON COMPANY 
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ENERAL 


humidity or stratosphere sub-zero. 

Second is cost-watching. Under a research and 
development contract aimed at reducing costs of 
communication gear, we designed a model of the 
AN/GRC-19, eliminating some of the automatic 
features, and costing substantially less than the 
automatically tuned model. This new set, the 
AN/GRC-65, will serve in those field applications 
where manual tuning is satisfactory. Our govern- 
ment is a shrewd buyer. We’re proud to have its 
patronage so often. 

There are plenty of career opportunities here 
for Engineers ...Why not write us? 


DYNAMICS cores 


General Offices and Factories at Rochester, New York — West Coast plants at San Diege and Los Angeles, California 











POWER TRANSMISSION 7? 
start from scratch... WITH CLARK 





It’s a far cry to days when a transmission was an individual 
component—a set of gear ratios in a box. 

Today it’s a vital member of a power-transmission team, 
engineered to perform a specific assignment in a vehicle that 
works for somebody’s living: a highway hauler, a bus, or an 
off-highway machine. 

Talk to Clark. 

Have you a new model in the drafting stage?—or an existing 
one in need of face-lifting? Clark either has a unit to meet 
your need, or can design one—from transmission to complete 
power train. 

Here is a full half-century of operating experience in that 
vital area from engine flywheel to point of torque application. 
That fund of knowledge is yours to command. 


Talk to Clark. A handy-sized booklet tells what products 
Clark manufactures; explains, also, why many leading vehicle 
builders call it “‘good business” to do business with 
b UIPMENT CLARK EQUIPMENT COMPANY 
TRANSMISSION DIVISION 
JACKSON 12, MICHIGAN 
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EMHART will turn your 
designs into machines 


Engineering and building automatic machinery is Emhart’s primary business. The 
four divisions produce more than 275 different machines as standard items and 
have a combined manufacturing experience of nearly 200 years. Henry & Wright 
makes high speed automatic dieing machines; V & O builds, tools and equips 
precision power presses. Standard-Knapp’s packaging machinery is known 
to everyone who uses boxes, bags, cans or bottles for their products, and 
Hartford-Empire’s glassmaking machines are preferred throughout 
the world. 

If you have a machine design and are looking for experienced 
manufacturing facilities to handle production, we will welcome 
an opportunity to discuss our facilities with you. 


CONTRACT MANUFACTURING DIVISION 


EMHART 


MANUFACTURING COMPANY 


333 Homestead Ave., Hartford 2, Conn. 





Write for new condensed 
catalog showing the com- 
plete /ine of Emhart’'s 
versatile machines 


V & O PRESS CO. DIVISION HARTFORD-EMPIRE CO. DIVISION STANDARD - KNAPP DIVISION HENRY & WRIGHT DIVISION 
Precision Power Presses & Automatic Glass Container High Speed, Automatic Packaging Automatic, High Speed Dieing 
Feeds. Special Toolino Manufacturing Equipment & Container Handling Equipment Machines & Special Machinery 


576 ORDNANCE 





Before launching this missile hundreds 
of tests must be made — a process usu- 
ally requiring several hours and highly- 
trained technicians. 


Inside truck the operator sits at console 
and by merely pressing button sees 
micro-filmed information for opera- 
tional decisions on each malfunction. 


With complete instructions for repairs, 
the check-out is rapidly and accurately 
completed. 
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Sperry Check-Out Equipment built into 
truck is readily moved to launching 


area to handle all tests. 


Pressing another button operator re- 
ceives card showing adjustment or re- 


pair required and detailed instructions. 


Missile is launched 
with assurance that 
its complex mecha- 
nisms are operating 
properly. 


SPERRY AUTOMATIC CHECK-OUT EQUIPMENT 


Keeps Weapons 
Fit to Fight 


Saves time, cost... requires no highly trained personne! 


e Keeping a weapon system operable at all times re- 
quires complex testing and evaluating. With Sperry 
Automatic Check-Out Equipment, this procedure can 
be simplified . . . time reduced to a minimum. 


e Complete system test can be made most economi- 


cally and without highly trained personnel. This in- 
cludes electrical, hydraulic, pneumatic, stabilization, 
guidance, arming and propulsion components, 

e Our Microwave Electronics Division can solve your 
problems in weapon systems’ evaluation. 


sPeaR 


BROOKLYN - CLEVELAND - WEW ORLEANS - LOS ANGELES 
IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA. 


MICROWAVE ELECTRONICS DIVISION 


GYROSCOPE COMPANY 


Great Neck. New York 


+ SEATTLE - SAN FRANCISCO 
LIMITED, MONTREAL, QUEBEC 





aircraft turbine bearings... 


DESIGNED for HIGH SPEEDS, 
LOADS and TEMPERATURES 


Today’s leading production jet engines turn on New 
Departure split inner ring bearings . . . an out-ahead 
development of New Departure’s continuing Aircraft 
Research Program. 


These turbine bearings handle heavy thrust loads from 
either direction and major radial loads with unexcelled 
dependability. Two-piece inner ring construction facili- 
tates cleaning, inspection and assembly. It also 
permits use of the maximum number of balls of largest 
possible diameter with high thrust shoulders and one- 
piece separator construction. 


While these bearings meet today’s demand, tomorrow’s 
needs command the facilities of the New Departure 
Aircraft Research Program. Already bearing develop- 
ment looks ahead to operational speeds in the order 
of 100,000 rpm and temperatures close to 1000° F. 
Write for New Departure’s Aircraft Turbine Ball 
Bearing Folder TB-56. New Departure, Division of 
General Motors, Bristol, Connecticut. 


MEDIUM and LARGE TURBINE BEARINGS 


Basic NOMINAL DIMENSIONS 


=a 
WIR 
FACTS 


about 
NEW DEPARTURE 
BALL BEARINGS — 











Bearing 
No. 


O.D. 


Width 





LL34 
LL36 
LL44 


122 
124 
L26 
L28 
New Departure split inner ring bearing L30 


mounting for jet engine main shaft ae 


207 
209 
212 
213 
214 
215 
216 
219 
220 
222 
224 
228 
232 











307 
315 








9.0551 
10.2362 
12.5984 


7.0866 
7.4803 
7.8740 
8.6614 
8.5060 
9.4488 
10.6299 


2.8346 
3.3465 
4.3307 
4.7244 
5.1181 
5.1181 
5.5118 
6.6929 
7.0886 
7.8740 
8.4646 
9.4488 
10.1992 


3.1496 
6.2992 








1.102 
1.614* 
1.929* 


1.280* 
1.280* 
1.280* 
1.574* 
1.235* 
1.338 

1.815* 


669 
.938* 
-866 
-905 
1.023 
1.181* 
1.023 
1.259 
1.385* 
1.771* 
1.850* 
2.007* 
1.660 


826 
1.456 








*Puller groove, inner ring or both rings 
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NOTHING ROLLS ttKE A BALE 
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speeds security... 
with the help 
of Burroughs 


computation 


Burroughs 


The Foremost Name 
in Computation 


peeaetitile carga yy 


/ 
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/ / if 


if 


Briefly, SAGE does this: employs radar and electronic 
digital computers to detect and identify approaching 
enemy aircraft; determines appropriate defensive measures 
such as antiaircraft weapons, missiles, or intercepting planes; 
guides missiles and interceptors to the target and then 
returns planes to their home base. 


Burroughs has the SAGE job of helping to speed the 
correlation and translation of warning data through auto- 
matic computation. This entails research, development, 
prototype design and engineering, production, installation, 
training and field maintenance. 


Here is just one of many significant Burroughs contributions 
to defense in the areas of instrumentation, control systems, 
communications, electronic computers, data processing. And 
on the basis of our proved skills, facilities and experience, 
we welcome further inquiries regarding defense contracts. 
Call, write or wire Burroughs Corporation, Detroit 32, Mich. 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
ElectroData Division, Pasadena, California 
Control Instrument Company, Brooklyn, N. Y. 

Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 


Looking to future expansion, Burroughs invites inquiries from qualified engineers. 





Foster Wheeler’s exceptional facilities for 


HEAVY FABRICATION 


can solve your toughest forming, machining 


and welding problems 


This huge, 8000-ton hydraulic beam press easily per- 
forms bending and forming operations on steel plates 
up to 9 inches thick and 39 feet in length. 





Here, on one of the largest double housing planers in 
the country, welding grooves are machined in one half 
of a cylinder for a large pressure vessel. 


Twin arc automatic sub- 
merged arc welder joins two 
longitudinal half shells for a 
6-inch thick pressure vessel. 


With four large and exceptionally well equipped plants — 

at Carteret, N.J., Mountaintop, Pa., Dansville, N.Y. and St. 

Catharines, Ontario — Foster Wheeler offers a unique fabri- 

cating service to industry. High-pressure vessels, heavy-wall 

pipe and unusual weldments to Code requirements and be- 

yond, as well as your lighter fabrications, can be produced 
by the most modern and ef- 
ficient methods, with sub- 
stantial savings in time and 
cost. 


For More Complete Information on Foster Wheeler fabricating fa- 
cilities, send for your copy of our new, 20-page Bulletin No. GS-56-4. 
Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


mo. FOSTER WI WHEELER 


NEW YORK + LONDON « PARIS «+ ST. CATHARINES, ONT. 
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HOW THE §& AIR FORCE OBTAINS 


ACCURATE SUPPLY AND OVERHAUL RECORDS 


{ 


FOR ELECTRONIC DATA PROCESSING 


WITH DASHEW SELFCOPYING METAL DOCUMENTS 


The validity of management decisions resulting from 
electronically prepared reports is directly proportion- 
ate to the accuracy of the source data. 

Since 1951 Air Force Managers have been replacing 
paper tagging, stencilling, and other perishable meth- 
ods of identifying materiel with embossed Dasha- 
plates . . . reducing errors in the logistical system due 
to lost identity and the manual copying of data to 
source documents. 

RUGGED DASHAPLATES ELIMINATE LOST IDENTITY 
Data embossed on lightweight, color-coded metal 
Dashaplates stands up against sandstorms, typhoons, 
tornadoes, chemicals, seed blast, heat, flame, rodents 
and vermin. 

SELFCOPYING FEATURE ELIMINATES 

TRANSCRIBING ERRORS 

Human errors inevitably occur in manually written 
records. Data embossed on Dashaplates copies itself 
onto various control forms, requisitions, inventory 


DASHEW BUSINESS MACHINES, INC. 
Dept. AF, 5886 Smiley Drive, Culver City, California 


January-February 1957 


Indestrucuble, selfwriting, 
color coded DASHAPLATES attach by 
tacking, banding, wire or adhesive. 


cards, etc., through the ingenious pocketsize Data- 
writer, eliminating errors, saving transcription time. 


6000 DASHAPLATES PER HOUR — 

FASTEST IDENTIFICATION MEDIA 

6000 Dashaplate identification tags per hour are 
processed by the Databosser which simultaneously 
attaches tying wires, embosses sequence numbers 
and performs other specialized functions. Data- 
bossers, controlled by punched cards or tapes, may 
be integrated into electronic data processing systems. 


Military and industrial organizations throughout the 
world are saving money through the use of Dashew 
equipment and systems for identification and con- 
trol in production, overhaul, shipping and storage. 


Call us collect or write for information on how 
Dashew can expedite operations... save labor time 
...eliminate costly “lost” identification, and, provide 
a sound foundation for electronic data processing. 


a - 





another example of exciting work at los alamos... 


DETECTION OF THE FREE NEUTRINO 


Working with the most modern technical equipment, a team of scientists 
of the Los Alamos Scientific Laboratory has recently demonstrated the 
existence of the free neutrino*. Such an experiment is the culmina- 
tion of work on the frontiex: of physics, chemistry and electronics, in 
which the very latest advances in nuclear theory, scintillator 
development, and electronics are combined to achieve an important 
milestone in scientific progress. Teamwork of this kind is typical 
at the Los Alamos Scientific Laboratory, which welcomes applications 
for employment from qualified scientists and engineers. For more informa- 
tion, write: 
*C. L. Cowan, Jr., F. Reines, 
F. B. Harrison, H. W. Kruse, 


A. D. McGuire, Division 1618 
Science 124, 103 ¢ 1956) 


Director of Scientific Personnel 


alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 


Los Alamos Scientific Laboratory is operated by 
the University of California for the U. S. 
Atomic Energy Commission. 
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U. S. Air Force Photo 


Designed basically for night photographic work, the Martin RB-57 is employed by USAF TAC, powered by two Wright J-65 jet engines. 


WADC’S WEAPONS GUIDANCE LABORATORY GIVES 


ACCURACY TO AIR FORCE BOMBS, MISSILES AND AIRCRAFT 


The Weapons Guidance Laboratory at the Air Research 
and Development Command's Wright Air Develop- 
ment Center performs applied research and develop- 
ment of all Air Force weapons guidance equipment. 

Included under this broad category are airborne 
bombing systems and equipment, weapon defense sys- 
tems, offensive fire control systems, missile guidance 
equipment, electronic jamming systems, chaff systems, 
navigation systems, manual navigation aids and special 
test equipment peculiar to the requirements of the 
weapons guidance systems or equipment. In addition, 
all components of the foregoing are the province of this 


series of ads on the t 


Department 


laboratory. The facilities available for these studies 
include various gun ranges, temperature and altitude 
chambers and other specialized test and evaluation 
installations. 

Weapons Guidance is one of the laboratories that 
form the Wright Air Development Center. WADC, in 
turn, is the largest Center under the Air Research 
and Development Command. At its location at Wright- 
Patterson Air Force Base, Ohio, upward of 10,000 mili- 
tary and civilian workers are engaged in research, devel- 
opment and testing of aircraft, guided missiles and all 
types of associated flight and ground equipment. 


105 


FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Cal. ° Dayton, Ohio 


Engineer of Ford Instrument Company check- 





ENGINEERS 


of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 


584 


ing unit d d by the C y for the Air 
Force to be certain that its magnetic effects 
will not affect other instruments in the aircraft. 
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You get what you want with 


DAIN LY 
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How General Electric Experience 
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1949 _ -rcsecr BUMPER —The fifth of 


these two-stage rockets, fired by General Electric 
in 1949, established new records of altitude— 
244 miles—and velocity—5150 mph. 








+10 SECONDS 


+27 SECONDS 


Advances Missile Technology 


General Electric’s Project Bumper established new 
records of altitude and velocity. But far more 
important is the valuable research data compiled in 
the successful completion of the Bumper project. 
Many problems were overcome with Bumper 
problems in temperature, telemetry, separation, and 
aerodynamics. Bumper helped solve the problems of 
communicating with missiles at extreme altitudes, 
and was a major preliminary step in the develop- 
ment of a satellite. In solving these and other prob- 
lems, General Electric has contributed a wealth of 
research data to the missile industry—information 
that is being utilized on the nation’s top priority 
ballistic missile project. 


General Electric’s Missile & Ordnance Systems 
Department presently is working on an Air Force 
prime contract to develop the ICBM nose cone. Pro- 
grams are being carried out in such varied fields as 
communications, hypersonics, metallurgy, mathe- 
matics, and thermodynamics to support this nose 
cone contact, 


General Electric has formed the Missile & Ord- 
nance Systems Department to act as a Company 
focal point for large, highly complex missile projects. 
Scientists in the new department, backed up by the 
vast resources of many General Electric operating 
departments and laboratories, are currently working 
to solve the perplexing problems associated with the 
ICBM nose cone and other missile projects. 

By focusing this wide range of specialized talents of 
General Electric personnel on highly complex de- 
fense system problems, the Missile & Ordnance 
Systems Department is making significant contri- 
butions to America’s defense program. Section 224-5, 
General Electric Co., Schenectady 5, New York. 





ENGINEERS: G.E.’s Missile & Ordnance Systems De- 
partment is currently expanding its staff of highly 
skilled engineers and scientists. If you have a back- 
ground of successful creative engineering, send your 
qualifications to: Mr. George Metcalf, General Man- 
ager, Missile & Ordnance Systems Department, 
General Electric Co., 3198 Chestnut St., Philadel 
phia, Pa. 











TODAY —concrmuee RESEARCH AND EXPERIMENTATION in advanced missiles and missile systems 
is helping solve such advanced problems as development of the ICBM nose cone. Headquarters for General 


Electric's participation in these programs is the Missile & Ordnance Systems Department in Philadelphia, Pa. 


MR. ROBERT P. HAVILAND, Flight Test Engineer at MOSD, 
directed Project Bumper and other advanced programs, gaining 
valuable experience which he is currently applying to present 
missile programs. 


DR. YUSUF A. YOLER—widely known for research in hypersonics 
—is currently engaged in the design and development of wind 
tunnels, shock tunne!s, mass accelerators, and other facilities 
for continued progress in missile systems, 


Progress Is Our Most Important Prodvet 


GENERAL @@ ELECTRIC 





advances the cause of 
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SIMPLIFIED DESIGN 


probability level 








24 
hours to failure 


Avion’s “High Reliability” program is fundamentally a 
philosophy of plus performance . . . derived in large 
measure from a bold concept of design simplicity. 


It’s just that simple! 


The fewer the number of components, required for any 
electronic system—the longer the life expectancy of 
effective performance. 


High Reliability has been achieved for missile guidance, 
fire control, infrared seeker, and other systems . . . largely 
through the application of this design concept. The relation- 
ship between simplicity of design and plus performance 
is firmly established at Avion. 


And this relationship is sound, whether the electronic 
system is designed for the military, or for industrial use. 


Investigate the career opportunities in our expanding organization. 


AVION _QACf invus’ 
D l V I S | Oy 11 Park Place, Paramus, N. J 
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TEST REACTOR POLICY 


The Atomic Energy Commission is 
looking to private industry for the con- 
struction and operation ol general-purpose 
test reactors to meet growing needs of 
the Commission in its reactor-develop- 
ment program and those of private indus 
try in the development and construction 
of nuclear power plants. 

To encourage private enterprise to en 
ter this phase of the atomic-energy in- 
dustry the Commission will construct test 
reactors only if its needs for irradiation 
space cannot be met by private industry 
under contracts reserving for Government 
use a percentage of the space availabk 
in privately owned test reactors 

In addition, the Commission will per- 
mit the use of Commission-owned test 
reactors for non-Government purposes 
only if privately owned facilities are not 
available for the irradiation services re- 
quired. 

Reactors which come within this policy 
of the Commission include facilities in 
which materials and reactor components 
may be subjected to an environment 
( temperature radiation intensity, expo 
sure to corrosive materials, etc.) com 
parable to or identical with conditions 
which would obtain in reactors in which 
it is intended to use the materials and 
components. Also included are facilities 
used to study the effects of radiation on 
electronic and other components of mili 
tary vehicles or weapons systems 

The Commission believes that a large 
part of its requirements for test reactor 
facilities can be met with privately owned 
reactors based on proved designs and 
technology 

Until private industry is ready to 
finance the design, development, constru- 
tion, and operation of test reactors of 
advanced design, the Commission’s policy 
envisages a continuing Government réle 
in this field and in the development of 
research reactors of new and improved 
design which are needed by the National 
Laboratories to carry forward research 
work assigned to the laboratories. Re- 
search reactors provide only limited 
amounts of space for testing purposes 

The new test reactor policy is another 
in a series of steps taken by the Commis 
sion to bring commercial suppliers into 
the atomic energy industry. Fuel ele 
ments for the Materials Testing Reactor 
at the National Reactor Testing Station 
in Idaho—reactor-grade zirconium, haf 
nium, and beryllium—are being procured 
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THE IBM IN ACTION 
BUSINESS 


OF AMERICA'S 
eo) = 8 1. b-) ee 


DESTINATION: 


PEACE! 


Heart of a new weapon system in America’s 
inventory of counter-measures that guard the 
peace is an IBM airborne computer—specially 
designed and built to guide America’s most power- 
ful bombers with unbelievable precision and 
certainty. 

To achieve the reliability demanded of tomorrow’s 
military airborne equipment, the best available 
components are tested to torturing extremes. 
When any fail to survive this punishment, new 
ones are developed, thereby raising the whole level 
of electronic SYSTEMS RELIABILITY. IBM is 
giving America’s airborne defenders a mighty— 
and dependable— weapon for guarding the peace. 


Engineers and Technicians! 


IBM offers exciting opportunities to work on com- 
puters, control systems, inertial guidance, microwave 
circuitry—the most wide-open field in the electronics 
industry. Write: IBM MILITARY PRODUCTS 
DIVISION, Department 718-A3, 590 Madison 
Avenue, New York 22, N.Y. 





MILITARY 
PRODUCTS 








MILITARY PRODUCTS * DATA PROCESSING * ELECTRIC TYPEWRITERS ° TIME EQUIPMENT 





THIS CLEVELAND 
CONTAINER 


The heavy wall is spirally wound, with multiple layers of 
high grade paperboard, closely butted and evenly bonded 
with adhesive to give extra strength and long use. 


Moistureproof .. . 
Immune to wear and tear . 
Self-locking metal ends. 

Excellent for shipping plated metal strips, shafts, rods, tubes 
and many other metal parts ... also, used as cores for 
paper rolls and fabrics ; bodies for reels; liners for metal drums. 
Available in diameters and lengths as desired. 

Usable for storage or reshipment. 
Why pay more? for quality products ... call CLEVELAND! 


THE 


saneme SALES OFFICES: 
AND NEW YORK CiTy 

SALES OFFICES: WASHINGTON, D. C. 
N. Y. 


CLEVELAND ROCHESTER, 


DETROIT COMPANY ® © west xartroro, 
CHICAGO CONN 
mses 6201 BARBERTON AVE., CLEVELAND 2, OHIO 
PLYMOUTH, WIS. ¢ ALL-FIBRE CANS ¢ COMBINATION METAL 
JAMESBURG, N.J. AND PAPER CANS + SPIRALLY WOUND 
OGDENSBURG, N.Y. TUBES AND CORES FOR ALL PURPOSES 


n CLEVELAND CONTAINER CANADA, LTD. 


ABRASIVE 
DIVISION Plants & Sales Offices: Sales Office: 
CLEVELAND TORONTO AND PRESCOTT, ONT. MONTREAL 
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from commercial suppliers through long- 


term contracts. 


POWER REACTOR STUDY 


A design study and development work 
to determine the feasibility and economics 
of heavy-water-moderated reactors for 
electric power generation will be under- 
taken for the Atomic Energy Commission 
by E. I. du Pont de Nemours & Company. 
The study will pay particular attention to 
the utilization of natural uranium as fuel 

The work will be performed under the 
existing contract between the Du Pont 
Company and the Commission for the op 
eration of the AEC’s Savannah River 
Plant in South Carolina. Du Pont will 
utilize personnel from both the Savannah 
River Plant and its main office in Wil 
mington, Del., in carrying out the study 
Laboratory and research facilities at Sa 
vannah River will be used in connection 
with the program 

The study represents a further broad 
ening of the scope of development work 
currently being undertaken by the Com 
mission in its power reactor development 
program. The Commission asked the Du 
Pont Company to undertake the study 
because of the company’s experience in 
the development, design, and operation of 
the Savannah River production reactors 
in which heavy water is used as the mod- 
erator and primary coolant. The agree- 
ment makes no commitment for construc- 
tion of a power reactor. 


PRICES GUARANTEED 


The Atomic Energy Commission has 
established guaranteed fair prices to be 
paid for plutonium and uranium-233 pro- 
duced in atomic reactors operated under 
license in the United States and delivered 
to the Commission for the one-year period 
beginning July 1, 1962 

The prices are: for plutonium metal, 
$12 a gram; for uranium-233 nitrate, $15 
per gram of U-233. These prices ar: 
based on the estimated fuel value of the 
materials and are identical with those to 
be paid for these products of reactors 
abroad fueled with material supplied by 
the United States 

Previously the Commission had estab- 
lished classified guaranteed fair prices for 
these materials produced in atomic reac- 
tors operated under license in the United 
States for the 7-year period beginning 
July 1, 1955 and ending June 30, 1962, 
and those prices remain in effect for that 
period. 

The Commission announced that it in 
tends to continue the practice of extend 
ing annually, for one year, the period for 
which guaranteed prices have been estab 
lished so that the guaranty period will 
extend at least six years in advance at 


any one time 
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STEAM CATAPULTS FOR NAVY : os 
CARRIERS cre made at Bliss’ Canton Virtually no contract machining or 


plant. Shaft shown here is ground to / fabrication job is too large for Bliss 


special taper by mounting grinder ' rien aco 
on lathe post and guiding it with a facilities. And Bliss’ record of long ex- 


specially built duplicating device. / | perience and successful performance 
on past contracts, both civilian and 
military, is your assurance of precision 
craftsmanship. In short, before you 
decide who's going to build it, it's wise 
to get a bid from Bliss. 


BLISS 


SINCE 1857 


aN 


NUCLEAR REACTOR CONTROL RODS E. W. BLISS COMPANY 
produced for the AEC by Bliss. Produc- General Offices: Canton, Ohio 


tion requirements involve unusually pre- ‘ : z 
cise machining and welding practices. Presses, Rolling Mills, Special Machinery 


ae 


a S 
20-mm MACHINE GUNS. Here, sats , 
barrels ore given a salt bath aoe Add these facilities to your own: 11 plants * 2,000,000 sq. ft. © An esti- 


treatment in Bliss plant. In addition mated $44,000,000 inventory of modern tools * Two Meehanite foundries, 
to production of 20-mm machine one iron and one steel foundry * Two fully equipped welding departments. 
guns Bliss manufactures cartridge 
cose ond shell making machinery 
ond other ordnance equipment. 


140-TON FORGINGS. The 70-foot 
tie rods for the great hydraulic ° 
presses built under the Air Force 
Heavy Press Program filled little 
more than half the 120-foot bed of 
this huge engine lathe. It is one of 
the more-than-100 lathes in Bliss’ 
675,000 sq. ft. Canton, Ohio, plant. 
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The rougher the service, 


AA-211A 


The nation’s largest independent producer of malleable and pearlitic malleable 


592 


the greater the need for 


PEARLITIC MALLEABLE 
CASTINGS 


In mines and quarries... 
on the big construction 
jobs—that’s where trucks 
take the worst beating. 
And that’s also why many 
off-highway truck manu- 
facturers have turned to 
pearlitic malleable castings 
—by National—for heavy 
duty parts. For truck 
builders know that pearl- 
itic malleable has high 
ultimate strength . . . re- 
sists wear and fatigue 
under heavy loads and 
impacts. 


And there are lots of 
other “plus” advantages 


NATIONA 


in pearlitic malleable cast- 
ings—from National. For 
example, they possess ex- 
cellent non-seizing proper- 
ties . . . can be either liquid 
or air-quenched . . . can be 
given a smooth finish. Per- 
haps most important of all, 
pearlitic malleable machin- 
ability index ranges from 
80 to 90 (B1112 steel=100). 


Pearlitic malleable cast- 
ings—from National—can 
often reduce manufactur- 
ing costs, weight and as- 
sembly time . . . can in- 
crease quality and sales 
potential of your product. 


MAUEABLE CASTINGS COMPANY 


Cleveland 6, Ohio 
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ATOMIC MERCHANT SHIP 


The Atomic Energy Commission has 
accepted as a basis for contract negotia- 
tions a proposal by the Babcock & Wil- 
cox Company of New York to design, 
construct, and test-operate a nuclear pro- 
pulsion plant for a nuclear-powered mer- 
chant ship. The award of a contract will 
depend on the successful completion of 
the authorized negotiations. The ship it- 
self will be built under contract to the 
Maritime Administration. 

Under the proposed contract, Babcock 
& Wilcox will design, construct, and test- 
operate a 20,000-shaft-horsepower pres- 
surized-water reactor system of advanced 
design. The project is to be completed in 
thirty-nine months. 

The pressurized-water reactor system 
was chosen to power the merchant ship 
because a large background of funda- 
mertal information has been accumulated 
in experience to date on this type in 
various atomic-energy programs. Conse- 
quently it offers the best prospect for 
achieving desired technological advances 
in a relatively short time. Selection of 
this concept of demonstrated operability 
will also assure that there will be early 
opportunity to study the practical aspects 
of operating atomic merchant ships. 

The reactor for this first nuclear- 
powered ship will be unclassified, and the 
new technology developed in this project 
will be available to American industry 
It also will afford an opportunity to engi- 
neers and scientists of other nations to 
understand nuclear-powered ships. 


ATOMIC FUEL FOR JAPAN 


A lease agreement between Japan and 
the United States to provide fuel contain 
ing two kilograms of uranium-235 (20 
per cent U-235 enrichment) for a re- 
search reactor was signed recently. The 
lease agreement is the first transaction in 
special nuclear materials under the new 
program for foreign assistance announced 
November 18, 1956, by President Eisen- 
hower. The agreement was signed by 
Ambassador Masayuki Tani for Japan 
and by Acting AEC Chairman Harold S 
Vance for the United States. 

The fuel is for a 50-kilowatt water- 
boiler type of reactor to be installed at 
the new nuclear research center being 
constructed seventy-five miles northeast 
of Tokyo for the Japan Atomic Energy 
Research Institute. The reactor is being 
built at Canoga Park, Calif., by Atomics 
International, a division of North Ameri- 
can Aviation, Inc 

The lease agreement with Japan pro- 
vides for the first transfer of fissionable 
material to another country under the 
Agreements for Codperation Program 
since the execution in August 1955 of a 
lease with Switzerland for fuel for that 
nation’s research reactor. 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 
President 
Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, Ohio 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Sheffield Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N. Y. 


Regional Vice-Presidents 
Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash. 
C. L, Eksergian, Budd Company, Philadelphia, Pa. 
Chris P. Fox, State National Bank of El! Paso, El Paso, Tex. 
Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 
John M., Olin, Olin Mathieson Chemical Corporation, New York, N. Y. 
Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N. Y. 

William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
John Slezak, Kable Printing Company, Mount Morris, Ill. 
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HON. DONALD A. QUARLES 


Secretary of the Air Force 





Air Force Leadership 


Secretary Quarles gives strong direction to a vital defense program 


HE Air Force Establishment 
with its strategic, tactical, and 
continental-defense missions, its 

vast array of heavily armed aircraft 
and weapons systems that are made 
possible by an enormous air material 
and research organization, is the big- 
gest business in the Department of De- 
fense—in turn the largest enterprise in 
the United States. 

The growth of the Air Force in its 
brief ten years of independent existence 
has been keeping pace with the equally 
phenomenal increases in firepower and 
speed made possible by nuclear energy 
and jet propulsion. Today’s air weap- 
ons systems operate at such speeds 
that control by men must give way to 
automatic electronic control. 

The research, development, testing, 
production, and operation of the vast 
amounts of equipment involved in this 
ten-year growth have required the de- 
voted attention of thousands of men 
both in the military and in industry. 

In the examiaation of such amaz- 
ing progress one looks for the men 
who must supply the brains and the 
drive to achieve it. Such achievement 
necessarily has required the devoted, 
experienced, and skilled attention of 
many military leaders. They have been 
men who in themselves represent a 
combination of combat and technical 
knowledge. However, that is never suf- 
ficient for an enterprise on a national 


scale. 


T requires leaders at an even higher 

level who must be skilled also in 
welding the national interests with the 
facts of life regarding industry, gov- 
ernment, and manpower. Here the 
citizens of the United States are fortu- 
nate in the selection of one of the most 
able and experienced men—with the 
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Hon. Donald A. Quarles, the 
Secretary of the Air Force, was 
born in Van Buren, Ark., in 
1894 and was graduated from 
Yale University in 1916. After 
serving with the American Ex- 
peditionary Forces overseas for 
two years he was discharged in 
1919 with the rank of captain in 
the field artillery. 

That same year he became as- 
sociated with the Western Elec- 
tric Company, later serving in 
the Bell Telephone Labora- 
tories in various capacities. In 
the earlier part of this period 
he studied theoretical physics 
at Columbia University. 

From 1929 to 1940 Mr. 
Quarles was in charge of the 
outside plant development de- 
partment of Bell Telephone 
Laboratories and from 1940 to 
1944 was director of the trans- 
mission department whose work 
on coaxial transmissions greatly 
advanced the effectiveness of 
voice communications and radar. 

From 1944 until he became a 
vice-president in 1948, Mr. 
Quarles was director of appa- 
ratus development. In March 
1952 he was appointed president 
of Sandia Corporation, a West- 
ern Electric subsidiary which 
operates the Sandia Laboratory 
in Albuquerque for the Atomic 
Energy Commission. 

He was sworn in as Assistant 
Secretary of Defense in Sep- 
tember 1953 and became Secre- 
tary of the Air Force on Au- 
gust 15, 1955. While in the 
Department of Defense he was 
chairman of the Air Navigation 
Development Board and the 
National Advisory Committee 
for Aéronautics. 











administrative and technical knowledge 
and the common sense needed to direct 
all the complex aspects of air power— 
Secretary of the Air Force Donald A. 
Quarles. 

Mr. Quarles, from his earliest years, 
showed his great ability as that most 
unusual type defined by 
scientist Vannevar Bush as a “scientific 


the great 


statesman.” During his long career 
with Western Electric Company and 
the Bell Telephone Laboratories he was 
in positions which demanded keen 


understanding of administration and 
personnel problems while at the same 
time directing research and experimen- 
that lead to 
items easily produced. 


tal work would useful 
The evidence of his ability can be 
seen in all directions in the constantly 
improving communication services that 
this country now enjoys. 
Mr. 


ability was his assignment as president 


Further evidence of Quarles’ 
of Sandia Corporation, the subsidiary 
of Western Electric Company which 
is involved in the nuclear-weapons pro- 
gram of the Atomic Energy Commis- 
sion. 

One of his first public appearances 
Detroit 
when, on June 9, 1948, he presented a 


on the defense scene was at 
paper on armament electronics at a 
technical seminar at the Association's 
Thirtieth Annual Industrial Prepared 
ness Meeting. 


HEN a wise man was needed to 

tie together the thousands of loose 
ends and duplications among the re 
search activities in the Military Estab 
lishment, Mr, Quarles was called in by 
the Government and appointed Assist 
ant Secretary of Defense for Research 
and Development. 

It gives us a feeling of great confi- 
dence to see that in its Secretary of the 
Air Force the country now has a de- 
voted citizen of proven ability who al 
ways has acted to ensure that the 
United States Air Force has no superior 
in the world, 

In each assignment and in every of 
fice he has served with great distinction. 
Over the years Secretary Quarles has 
been a loyal friend as well as a member 
of the American Ordnance Association, 
and the membership of the A.O.A. 


pledges him its continued support. 








The Vanguard Satellite 


Establishment of such a vehicle in an orbit around the earth will make 


possible great advancements in our know ledge of the upper atmosphere, 


possibly resulting in undreamed-of future scientific developments 


AN has never been really con- 
tent with his feet of clay and 
his earth-bound existence, The 

first successful attempt to rise above 
the condition that nature had appar- 
ently placed him in came in Paris 
on November 21, 1783, when M. De 
Rozier and Marquis d’Arlandes car 
ried out the first man-carrying flight in 
a Montgolfier hydrogen-filled balloon. 

The second important step in rising 
beyond the bounds of the earth’s sur- 
face came on December 17, 1903, when 
Orville Wright flew the first successful 
heavier-than-air flying machine. 

The beginnings of the third phase of 
success (if everything goes according 
to plan) will come sometime during 
the latter part of 1957 or 1958 when 
an attempt will be made to launch the 
first man-made scientific satellite and 
maintain it on an orbit a few 
hundred miles above the sur- 
face of the earth. 

The impetus and the moti- 
vation for this preliminary at- * 
tempt at space travel came from © “La 
the program of the International Geo- 
physical Year. This International Geo- 
physical Year (IGY) is a series of sci- 
entific experiments and observations in 
the various earth sciences, involving the 
concentrated efforts of some forty-five 
nations of the world during the period 
from July 1, 1957, to the end of 1958. 

The 1954 
under the general jurisdiction of a 
Comité Special Pour L’Année Geo 


program was set up in 
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Dr. Furnas is the Assistant 
Secretary of Defense for Re- 
search and Development. He 
is currently on leave from his 
post as chancellor of the Uni- 
versity of Buffalo, Buffalo, 
N. Y., until February 1957. 





physique Internationale (CSAGI) and 
covers almost all facets of the earth 
sciences and all parts of the globe from 
pole to pole and through the equatorial 
regions. 

During the initial planning it ap- 
peared to many of the international 
scientists that something was lacking 
and that the time was now ripe for 
advancing our knowledge of that re- 
gion of the earth which extends beyond 
what we normally call the atmosphere. 

Hence, the International Com- 
mittee (CSAGI) in 1954 
adopted the following resolu- 

tion: 
“In view of the great impor- 
tance of observations over ex- 
extra- 


tended time of 


periods of 
terrestrial radiations and geophysical 
phenomena in the upper atmosphere, 
and in view of the advanced state of 
present rocket techniques, it is recom- 
mended that thought be given to the 
launching of small satellite vehicles, to 
their scientific instrumentation, and to 
the new problems associated with satel- 
lite experiments, such as power supply, 


telemetering, and orientation . . .” 


This resolution of the CSAGI was a 
noble resolve for a noble experiment, 
but there is a great gap between dreams 
and reality, Although many scientists 
and engineers recognized that the art 
of rocketry had advanced almost to the 
state where the launching of a satellite 
might be possible, it was obvious that 
the knowledge and resources required 
for physical realization of the launching 
resided only in certain national mili 


tary establishments. 


— posed several problems, since 

it was essential that the scientific 
program be international in character 
and free of any element of secrecy. The 
United States, however, considered the 
problem from all angles and in the 
summer of 1955 accepted the challenge. 
[he Department of Defense set up a 
program to contribute in a substantial 
way to this satellite program. 

I wish to emphasize that simply 
getting the satellite on an orbit is not 
the end objective, and the Department 
of Defense does not—and will not— 
dominate the program and will in no 
way interfere with the international, 
geophysical, and scientific objectives. A 
few details of the launching equipment 
and program must, for military reasons, 
Aside 


however, the entire program is unclassi- 


remain classified. from these, 
fied, and full information is or will be 
made available to the international sci 
entific community. 

The United States 


over-all respon- 
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sibility for the program rests with the 
National Academy of Sciences and the 
National Science Foundation. For plan- 
ning and codrdinating this very im- 
portant project the United States Na- 
tional Committee for the Geophysical 
Year set up a technical panel on the 
Earth Satellite Program within the Na- 


tional Academy of Sciences. 


HE over-all project for launching 
the satellite is known as Project Van- 
guard, and the responsibility for carry 
ing it out—with the aid of some thirty- 
five contractors and subcontractors— 
rests with the Office of Naval Research. 

Since the propelling of a satellite into 
its orbit will carry the body out beyond 
the sensible atmosphere, it is obviously 
a task for rockets, which carry their 
own oxidant as well as their own fuel. 
Rocketry has a long history. It began 
in the fourteenth century in a very 
crude form shortly after the Chinese 
had invented gunpowder and was car- 
ried on in about the same manner of 
excellence through various simple im 
plements of war and pyrotechnic de- 
vices for celebrations. 

The first truly scientific contribution 
came in 1919 from an American, Dr. 
R. H. Goddard of Clark University, 
when he published an article entitled, 
“A Method of Reaching Extreme Alti 
tude.” This dealt with theoretical and 
scientific work in the first liquid-fueled 
rocket. 

The outstanding practical application 
of rocketry came during World War 
II in the form of the German V-2 
which was, to a very large extent, the 
result of the skillful work of Dr. 
Wernher von Braun and Dr. Walter 


Dornberger. 


NE has only to read the current 
popular and scientific press to 
know of the tremendous amount of 
work and advancement that has been 
made in rocketry in the United States 
in recent years. A satellite program 
could not be considered seriously until 
this basic means of propulsion had been 
carried to a high state of development. 
The United States IGY satellite pro 
gram, as it now stands, encompasses 
the use of six preliminary rocket sys- 
tems for test purposes to be followed 
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by six complete rocket-guidance and 
control systems which will have as their 
objective the launching of at least one 
satellite on orbit at least 200 miles 
above the surface of the earth. The 
launchings of the instrumented satel 
lites are now scheduled to begin dur 
ing the last quarter of the year 1957 

The probability that all six of these 
will be completely successful is very 
small. I do feel, however, that the prob- 
ability of getting at least one into the 
orbital position is quite good. Only 
time and the efforts of many of our 
best scientists and engineers will give 
us the final box score. 

The satellite itself will be a 
affair, a sphere about 20 inches in dia 
meter and weighing about 20 pounds. 
Actually the present design weight of 
the satellite is 214 pounds. The whole 
assembly, the complete Vanguard vehi 
cle made up of the satellite and its three 
stages of roc kets, will be about 70 teet 
long and 45 inches in diameter and will 
weigh about 22,000 pounds. The first 
stage will weigh approximately 17,800 
pounds and will be propelled by a 
liquid rocket motor using liquid oxy 
gen as the oxidizer and jet kerosene as 
fuel. This power plant will develop a 


thrust of about 27,000 pounds. 


T take-off the Vanguard will first 

rise vertically. The launching 
rocket will then follow a programmed 
tilt in the direction of a chosen trajec 
tory. One hundred and forty seconds 
will have elapsed by the first-stage 
burnout. The rocket will then be some 
35 miles high and moving at about 45 
degrees to the horizontal with a ve 
locity of 5,600 feet a second. 

The first stage will then be discarded 
and the second stage will enter the pic 
ture. This will also be a liquid-propel- 
lant rocket. The oxidizer will be nitric 
acid, the fuel, unsymmetrical dimethyl 
hydrazine. This second stage also will 
burn for about 140 seconds and, carry- 
ing in itself the third stage which bears 
the satellite toward the orbital altitude, 
will weigh approximately 4,770 pounds. 
Its burnout velocity, including the 
earth’s rotational velocity, will be nearly 
14,800 feet a second. 

All during the burning of this sec- 
ond stage the rocket will continue to 
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The three progressive stages of the satellite enroute to its orbit. 


tilt more and more toward the hori- 
zontal. At the end of the burning, the 
second-stage combination will be about 
140 miles high and will coast to a peak 
altitude of about 300 miles at roughly 
700 miles from the launching point. 
The velocity at that point will be about 
13,070 feet a second, 

The inertial-guidance equipment, en- 
tirely in the second stage, will auto- 
matically orient the rocket with the 
proper attitude after burnout. When 
this orientation of the second and third 
stages has been completed, the third- 
stage rocket, consisting of a single solid- 
propellant cylindrical motor, will be 
spun about its longitudinal axis up to 
about 100 to 200 revolutions a minute, 


for gyroscopic stability. 


FTER the third-stage rocket is spin- 
ning and the peak of the trajectory 
has been reached, the second and third 
stages will be separated and the final 
stage will be fired. The final stage will 
impart roughly fifty per cent of the re- 
quired velocity to the satellite itself. A 
short time after the end of the third- 
stage burnout, smail retroactive rockets 
will cause the satellite itself and the 
third-stage rocket case to separate from 
each other, by a few feet a second. 
The velocity at this point is calculated 
to be about 26,470 feet a second, The 
satellite, if everything has gone well, 
will be its course and will 


then on 


maintain itself there without further 
propulsive effort. It will be ready to be 
observed or interrogated for scientific 


information. If that velocity is achieved. 
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the satellite will probably swing in an 
elliptical orbit with a 300-mile perigee 
(closest approach to the earth) and a 
1,500 mile apogee (farthest distance 
from the earth). 

At this speed, and with this elliptical 
orbit, the satellite will circumnavigate 
the earth about every 90 minutes and 
it will stay in that orbit until the re- 
sistance of the minute quantities of 
gases, or of any ambient solid particles 
in space, slows it down below the criti- 
cal velocity of about 25,000 feet a sec- 
ond. Then it will descend rapidly into 
the atmosphere of the earth and disin- 
tegrate harmlessly, ending that par- 
ticular experiment. 

If the conditions of the upper atmos- 
phere are as estimated by some sci- 
entists, the satellite may exist as long 
as a year. Moderate performance would 
be as much as a few weeks. The life 
depends largely upon the density of 
matter out beyond the sensible atmos- 
phere. That extra-atmospheric density 
of matter is one of the things we are 
very curious about. The satellite will 


give us some answers, 


HE launchings will take place at 

the Air Force Missile Test Station at 
Cape Canaveral in Florida. It is planned 
that the orbital path will be inclined 
about thirty-five degrees with respect 
to the equator. Hence, as the satellite 
progresses into multiple revolutions, 
owing to the regression of the nodes 
and the earth’s rotation, it will pass 
over all observation stations within an 


equatorial belt some seventy degrees 


wide, This represents a band of over 
4,500 miles in width and should give 
many opportunities for observations and 
measurements in both the Northern 
and Southern Hemispheres. 

Two classes of beth scientific obser- 
vation and tracking will be possible: 
first, optical observation of the satellite 
itself from ground stations and, sec- 
ondly, the reception of transmitted 
radio signals from the vehicle. A small 
transmitter and a small battery-power 
supply will be carried on board— 
enough to give out significant signals 
over a period of a few weeks, at least. 

An important part of the measure- 
ments be the determination of 
satellite position with respect to time 
at different parts of the earth. Depend- 
ing upon the reflectivity, the satellite 
will have a brightness of the order of 
a fifth- or sixth-magnitude star and, 
if the location is known rather exactly 
for a particular time under very clear 


will 


atmospheric conditions, it might be ob- 


servable with a good pair of binoculars. 


T should be very readily observable 

with a modest astronomical tele- 
scope, if one knows approximately 
where to look for it. 

Twelve prime astronomical observa- 
tory stations are being planned in dif- 
ferent parts of the world, with some 
200 secondary stations. Thirty-five of 
these secondary stations are presently 
organized, and it is hoped that many 
other nations and amateur groups may 
enter into this program of physical ob- 
servation. The best periods for optical 
observation will be about an hour after 
sunset and about an hour before sun- 
rise. 

The second means of determining 
position will be by transmitted radio 
signals from the satellite itself. These 
will be received by a “Minitrack” sta- 
tion (a system developed by the Naval 
Research Laboratory) which, by phase- 
comparison, will be able to determine 
position with a very high degree of 
accuracy. The Minitrack stations also 
are capable of receiving stored and 
coded telemetered scientific data from 
the satellite. 

Though all details have not yet been 
determined, some parts of the measure- 


ment program are reasonably fixed. The 
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minimum temperatures on and within 
the satellite will probably be measured. 
By monitoring the interior pressure it 
may be possible to determine whether 
or not the shell is punctured by a 
meteor. There is also the possibility that 
the surface may be eroded, even though 
it is not punctured, by impact with very 
fine dust particles. It is possible to 
measure this. 


OUNTERS can be used to measure 

the light from the sun in that re 
gion well above the atmosphere in both 
ultraviolet and X-ray wave lengths. The 
spectral distribution of the radiation 
coming not only from the sun but from 
outer space can also be measured and 
evaluated. 

A magnetometer in the satellite can 
provide a time record of the earth’s 
magnetic field above the ionosphere. 
With Geiger counters and other de 
vices it should be possible to study the 
low-energy cosmic rays which do not 
penetrate the earth’s atmosphere. These 
are some, but by no means all of the 
possibilities. 

In the minds of many the question 
will immediately arise, what practical 
thing will come from all these scientific 
observations? That is the sort of ques- 
tion that cannot be answered out of 
hand any more than one can predict 
what might be found on a new con- 
tinent before it is discovered. Be it 
noted, however, that in nearly all cases 
additions to the fund of human knowl- 
edge have led to many practical ap- 
plications. I am sure that this will be 
true also in the case of the Vanguard 
satellite. 

For instance, by these experiments 
we will accurately determine the den- 
sity of the varied diffuse materials out 
and beyond the sensible atmosphere. 
This knowledge will be very important 
if we expect to go into very high alti 
tude travel above the surface of the 
earth, 


ANY of the observations undoubt 
edly will be on phenomena that 
have influence on the character of the 
weather near the surface of the earth. 
We will be better able to predict, not 
only on the short- but also on the long- 


range basis, phenomena in the atmos- 
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phere which lead to our weather pat 
tern. 

As we learn more about the electri- 
cal and mechanical phenomena of the 
upper atmosphere, we will be able to 
improve our communications greatly. 
As more observations are made on the 
spectral and energy distribution of the 
radiation from the sun and other parts 
of the universe, we are going to learn 
more about the nuclear reactions and 
the energy exchanges that take place 
in the stars. 

This could mean the eventual pro 
duction of a practically endless supply 
of controlled energy for the human 
race for all times to come. These are 
rather amateurish speculations on some 
of the practical benefits which may be 
forthcoming. Experts can certainly gen 
erate many more. 


To those who are enthusiastic about 


space travel and are impatient to get 
on their way, the satellite may appear 
to be a very feeble experiment. It will 
not travel out beyond the gravitational 
and will only 


bounds of the earth 


weigh 2144 pounds. Be it noted, how 
ever, that the velocity of the satellite on 
orbit will be about five-sevenths of the 
escape velocity which will be necessary 
for true space travel. As far as velocity 


is concerned, we will be over seventy 
per cent along our journey toward the 


ultimate goal with the first experiment. 


yy tar as size 


merely a matter ol scaling up the 


is concerned, this is 
equipment which usually can be done 
if some one wants to undertake the ex 
effort. We 


able to outdo Buck Rogers, but if this 


pense and may never be 


first satellite experiment is successful, I 


would say that we are not doing badly. 


Artist’s conception of launching of earth satellite. Vapor blast at right is 
rocket exhaust. In left background is gantry crane used to emplace rocket. 





Our Modern Army 


It must continue to be equipped with a well-balanced varvety of weapons, 


each fully adapted to a particular function and each the best of its 


kind that can be provided th rough the Science-Industry-Ordnance Team 


INCE it was founded in 1919, the 

American Ordnance Association 

has played a réle of outstanding 
importance in fostering and strength- 
ening the close partnership between 
American industry and our armed 
forces which is so vital to our national 
security. 

Through its eighty Technical Com- 
mittees the Association has successfully 
brought the know-how of many hun- 
dreds of individual industrial experts 
to bear upon some of the most difficult 
problems of ordnance design and pro- 
duction the 
military services. The Army acknowl- 


which have confronted 


edges an enormows debt to the Ameri- 
can Ordnance Association. 

Near miracles have been performed 
in many instances. I have in mind as 


= 


ner in which your Association & 


one typical example the man- 


aided in expediting the produc- - } 


tion of 3.5-inch bazooka rockets 
in the early days of the Korean 
war. Our hard-pressed troops 
sorely needed these tank-killers to stem 
the advance of the Russian-made North 
Korean armor, against which the ba- 
zookas of World War II were inef- 
fective. 

A few dozen test rounds of the 3.5 
rocket at Aberdeen were all we had. 
There were only a handful of launch- 
ers in existence. It seemed almost too 

auch to hope that launchers and rock- 
ets could be gotten into mass produc- 
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These remarks were delivered 
by Secretary Brucker at the 
Thirty-eighth Annual Meeting 
of the American Ordnance 
Association held at the Aber- 
deen Proving Ground, Md., 
on October 4, 1956. 





tion and shipped to Korea in time to 
help turn the tide. 

Yet it was done. The groundwork 
had been laid. Your members had 
studied the bazooka designs and had 
painstakingly worked out with Army 
Ordnance adaptations which made pos- 
sible production by machine tools 
which were widely available. It had 
been determined which private con- 
cerns could most promptly manufac- 
ture the various component 
parts. 

As a result, only twenty-five 
days after the Communist 
troops poured out of North 


'- 


ven amiis Korea, thousands of launchers 
and tens of thousands of rockets had 
been manufactured and flown 6,000 
miles the Pacific were 
knocking out Communist tanks! 

This instance does not stand alone. 
It merely illustrates the pattern of 
teamwork which has paid tremendous 
dividends in terms of the combat capa- 


across and 


bility of our troops and the safety of our 
Nation. Today, as we seek to build and 
maintain the military strength neces- 


sary to prevent war and ensure the se- 
curity of the United States against the 
ominous armed might of the Commu- 
nist conspiracy, this military-industry 
teamwork is of even more vital impor- 
tance than ever before. 


WE are engaged in a challenging 

technological race with the Soviet 
Union, which is placing unlimited em- 
phasis upon the development of its to- 
tal scientific and industrial potential in 
order to outstrip the free world, if pos- 
sible, and obtain military supremacy. 
For our part, we must leave nothing 
undone to develop the phenomenal 
technological advances of recent years 
for our own protection. 

We simply cannot afford to take the 
least chance of coming out second best 
to any nation in the development of 
new weapons, new equipment, and new 
methods. We must stay ahead so as to 
keep our deterrent power to prevent 
war—but if it should come, to win any 
war that might be thrust upon us. The 
réle of the American Ordnance Asso- 
ciation is vital and significant. You are 
performing an invaluable service for 
America, 

Our magnificent Defense Team— 
Army, Navy, and Air Force—is a bal- 
anced, tridimensional ground, sea, and 
air team so constituted that it is able to 
deal with any eventuality. Our stream- 
lined Army of 1,025,000 is a most po- 
tent element of the team. It bears a 
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large share of responsibility for the 
success of the team as a whole. It must 
be fully capable of fighting to final vic- 
tory in an all-out general war. It must 
be equally capable of dealing promptly 
with any other type of war, including 
any form of military aggression. 

The Army is organized, trained, and 
equipped to carry out its indispensable 


mission under any circum- a 


stances. Its intrepid paratroop- : 

ers, fast-moving infantry, hard- 
hitting armor, and far-reaching 
artillery, solidly supported by 

all the other branches of the 
service, give it incomparable combat 
capability and versatility. Its arsenal of 
conventional and atomic weapons pro- 
vides unprecedented firepower. 

The Army has the means to apply the 
exact amount of force required in any 
situation from the silent thrust of a 
bayonet to the tremendous blast of a 
guided missile. It is a mobile Army. 
Major units could be lifted by air 
across continents and oceans if neces- 
sary in time to deal effectively with 
aggression and promptly reénforce our 
garrisons in all parts of the world. 


T will have the tactical mobility to 


cope with the conditions of an 
atomic battlefield—a vast area of mili- 
tary operations, rather than a battle 
line—requiring that troops be widely 
dispersed in relatively small combat 
groups to minimize the effects of nu- 
hands of the 


enemy, yet capable of swift movement 


clear weapons in the 
to the attack in order to exploit the ef- 
fects of our own tremendous firepower. 

The fundamental importance of fire- 
power and mobility as the twin keys 
to victory is emphasized in modern 
concept by the new rorst Airborne Di- 
vision, which recently was reactivated 
as a combat division at Fort Campbell, 
Ky. The rorst Airborne embodies the 
most up-to-date thought in its organiza- 
tion, weapons, equipment, and in its 
employment of advanced tactical doc- 
trine. The rorst with 11,500 men is or- 
ganized into 5 combat groups, each a 
self-contained force. It will be com- 
pletely air-transportable. 

Because of the new types of light- 
weight weapons and equipment with 
which it will be provided, it will re- 
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quire only half the troop-carrier aircraft 
necessary to lift one of the previous 
types of airborne divisions. In addition 
to its conventional weapons— including 
a go-mm. gun which can be dropped 
by parachute—it will have an Honest 
John atomic rocket unit as part of its 
organic artillery. It will also have an 
airborne television system to serve as 
the commander’s eyes in search- 
== ing out distant targets and a 
= large number of light aircraft 
and helicopters for observation, 
command, and movement 
within a battle area. 

The great display of modern weapons 
assembled at Aberdeen is a splendid re- 
minder of the success that so far has 
been attained in equipping the Army 
with the best possible tools for the ac- 
complishment of its mission—the best 
that our American scientific genius can 
devise and our industrial ingenuity can 
produce. Nevertheless it is in reality 
only a “progress report.” We must 
think of what already has been achieved 
merely as a milestone and not a final 
goal. 

It is essential also to remember that 
“best” does not connote a_ single 
weapon or family of weapons exclu- 
sively capable of serving all purposes. 
There is no such thing. The Army’s 
arsenal must continue to be stocked 
with a well-balanced variety of weap- 
ons, each fully adapted to a particular 
function and each the best of its kind 
that modern technology can provide. 

We have atomic weapons precisely 
tailored to the Army’s needs which can 
be used with discrimination against 
well as far-distant 


close-in as targets 





“We must leave nothing un- 
done to develop the phenome- 
nal technological advances of 
recent years for our own pro- 
tection. We simply cannot af- 
ford to take the least chance 
of coming out second best to 
any nation in the development 
of new weapons, new equip- 
ment, and new methods. We 
must stay ahead so as to keep 
our deterrent power to pre- 
vent war—but if it should 
come, to win any war that 
might be thrust upon us.” 





with complete accuracy day or night 
despite rain, snow, fog, or any other 
weather condition, The Corporal guided 
missile, the 280-mm, gun, and the 
Honest John rocket give us a valuable 
interim atomic capability. In the not 
too-distant future we will have whole 
families of guided and ballistic missiles 
and rockets to give artillery the vastly 
increased range and effect necessitated 


by the conditions of atomic warfare. 


TNITS are being organized and 
trained to utilize one of these new 
missiles, the comparatively long range, 
extremely accurate and powerful Red- 
stone missile. The Army is making 
good use of its thirteen years of pioneer- 
ing experience in the missile field in 
developing missiles of far longer range. 
It would be a grievous error for any 
one to think that, because it now has 
atomic weapons and guided missiles, 
the Army can discard all of its conven- 
tional weapons and rely on atomic fire 
power alone... 

We can never afford to turn our 
backs upon any weapon until we have 
something definitely better in every 
important respect which performs the 
same function. In any situation that 
might develop, the Army must always 
have the means to apply the exact 
amount of force required to do the job 


at hand. 


y | ‘HE Army is not bound by tradition 


—it is simply awake to realities. 


While we are reaching out to explore 
fully every possible avenue of approach 
to the better weapon or piece of equip- 
ment in every category, and to exam- 
ine every idea, we are at the same time 
determined to keep our feet firmly on 
the ground of practicality. 

I have the greatest confidence that the 
teamwork of the Army and our sister 
services on the Defense Team, Ameri- 
can science, and American industry— 
as exemplified so well in the American 
Ordnance Association—will continue to 
keep us safely ahead of any possible 
enemy in the technological race. I know 
that every challenge of the future will 
be met with the same ringing answer 
which has always been made in the 
past—nothing is impossible for the 


American Team! 
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Which Weapons Tomorrow? 


Today’s research and development must continuousl y plan and evaluate 


offensive and defensive equipment for employment in any of a number 


of different kinds of war that may be forced upon us in the future 


T the Aberdeen Proving 


Ground’s triennial showing of 
ordnance advances last October, 
before members of the American Ord- 
nance Association, there was an im 
pressive demonstration not only of 
weapons but of an eternal problem of 
the Army; namely, what kind of war 
to prepare for? 

The eternal problem has an eternal 
answer: Every kind of war. And that 
answer is not only expensive; it is dif- 
ficult to explain to an unprofessional 
critic who demands why there has not 
been concentration on the exact type of 
war which ultimately comes around the 
bend. 

The big demonstration at Aberdeen 
presented to view (besides the great 
guided missile Redstone, which is in a 
class of its own as a new device) a 


number of admirable new weapons, 
small, light, and air-transportable. To 
a degree they answer the prayers of the 
New Army advocates seeking weap 
ons and equipment readily 
moved by airplanes (if airplanes 

are available in quantity, which 
happens to be in doubt). Also 

on display were several decid- 

edly heavy types of tanks, guns, 

and trucks, which nobody can pretend 
are air-transportable. 

The fact that all the devices in the 
two widely contrasting categories are 
good does not alter the fact that they 
are for two or more types of war. And 


should a war of Type A suddenly con- 
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front us (as it well may) experience as- 
sures us that Monday-morning quarter- 
backs will complain bitterly that so 
much has 


some almost profitless Type B items. 


money been “wasted” on 

There may be comfort in knowing 
that if a Type B war comes (and that 
likelihood, the 


critics will complain just as bitterly of 


is a fair too), same 
the money “wasted” on Type A prep 
arations. 

Aberdeen exhibit of 


Even in the 


equipment, it will be remembered, 
there were some items of 1946 design 
which quite probably are inferior to 
those of 1956 development— 
save in one important respect: 
the 1946 type is proved and in 
full production, and the 1956 
type is still experimental and 
<= hence very far from readiness 
in the hands of using forces. 

“That second one ought to come 
along by 1960,” said a research chief. 
“But if war comes in 1957, we will 
greatly prefer the 1946 type which is on 
hand rather than the better type which 
we can’t get into the field for years.” 


There is no question that light- 
ness, compactness, simplicity, precision, 
range, power, mobility, and reliability 
are virtues. So is cheapness. So is readi- 
ness for rapid production. The trouble 
is that it is awfully difficult to combine 
all those virtues in the same mold; in 
fact some of them are in perpetual and 
irreconcilable conflict with each other, 
and there must be compromise, even to 
the point of eliminating one of those 


virtues almost entirely. 


J HICH one? And by whose judg- 
ment? And how sound is the judg- 
ment, and how competent the judge? 
If he is of unequaled merit as a battle 
commander, is he any more than fairly 
good in logistics, and vice versa? Does 
he have even a smattering of certain 
new fields of knowledge in technology? 
Does his 
short of proving-ground development? 


research knowledge stop 
Does he understand how important a 
consideration these days is _ cost, 
whether in money or in time? Is he 
as aware of the weapons system as of 
the weapon—that is, does he realize 
that the item he is appraising is of lit- 
tle use unless it fits neatly into a whole 
complex system for its optimum em- 
ployment? 

All these questions and some others 
are involved in the larger question of 
why some of the admirable exhibits of- 
fered at Aberdeen on October 4th seem 
to have been a long time on the way 


and why some of them are still in the 
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experimental stage. As an example, one 
may note the gun stabilizer of a Pat- 
ton-tank variant (still experimental, by 
the way) which gave a really thrilling 
demonstration. With the tank moving 
over turf at a 7-mile gait, and the tar- 
get moving laterally at moderate speed, 
the gun fired ten shots and made ten 
hits, That was shooting! 

But any one who remembered the 
German Tiger tank’s frequently deadly 
shooting at us with its own stabilizer 
13 years ago (and there were 
many of the 5,000 A.O.A. ob- 
servers with memories of ex- 
actly that) could not help won- 
dering why after 13 years our 
own Army is still presenting 
this American-made stabilizer as an ex- 
perimental rather than an approved 
item, The question was put to several 
research authorities at the Pentagon. 

It happens that we did have a stabi- 
lizer of sorts as early as 1942, for the 
M3 and Mg tanks. But it stabilized on 
elevation, and not on azimuth. There 
have been numerous projects since 
then, and that some are still coming is 
suggested by the fact that the October 
performance was by an X-type. It is 
apparent that the man who is making 
the judgment in this case is exacting, 
as he should be, but is he overexacting? 
Or are there other factors at work? A 
research authority grimly replies that 
there have been a lot and still are. 

“You can start out with the crippling 
influence of the extreme ‘economy’ 


program which started immediately 
after V-E Day,” he said. “It began even 
before V-] Day wound up World War 
II, and it continued until Korea. Even 
Korea did not provide anything like a 
cure, for while the emergency loosed a 
good deal of money for research and 
development, the approved projects 
were, naturally enough, almost exclu- 
sively those visibly useful for the fight- 
ing already under way in Korea or for 
the larger fighting to which it was 
thought the Korean action might lead. 


66 A ND every approved project was 

put on a ‘crash’ basis, That is, 
we halted a development process right 
in its tracks and, instead of seeking fur- 
ther improvement which might be right 
around the corner, we froze the work 
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where it was and went straight into 
production. That was right enough, 
for we had to win the war into which 
we had just been catapulted. But that 
is the reason that we have had to do 
so much redevelopment of those same 
weapons ever since. 

“The cost of redeveloping them has 
exhausted to that extent reasearch and 
development funds granted us—and 
more especially the thinking resources 
—which we would have preferred to 

apply to brand-new ideas. 
“As an obvious example, the 
Aberdeen demonstration of Oc- 
ve tober 4th included a heavy tank. 
sm It is a very good one. But if 
we are, by present thinking, to 
concentrate on air-transportability, that 
particularly good tank is here just in 

time to be too late. 

“While on the subject of tanks, I 
must recognize that the Army authori- 
ties have been particularly hard pressed 
by conflicting desires. Certain first-class 
armored commanders, with brilliant 
records in World War II, made it clear 
to us that what they wanted was a gun 
of unparalleled merit. Other command 
ers just as good made it clear that they 
wanted a lot of armor, so that their 
tank forces would absorb punishment 
and still continue fighting. Yet others 
wanted long-range capability to make 
them semi-independent of bases and 
supply lines. And all of them wanted 
mobility. 


“In other words, the composite de- 


mand was for research and de- 
velopment to produce a tank is ee 


those 


which 


specifications. It would have 


would meet all 


been as big as a freight car, aes 
even without a fuel tank big 


enough to move it faster than a crawl. 

“That is an extreme case, but it il- 
lustrates from real experience the dif- 
ficulty of meeting user-troops’ demands 
within logistic possibilities. It is the 
perfect example of mankind’s tendency 
to demand something without any 


shortcomings whatever—and also to 
explain without argument why the at 
titude of our evaluation people is im 
portant. They must be ready to make 
harsh compromises—not to get perfec- 
tion, which simply cannot be got, but 


to approach the optimum balance.” 


for research and de 


That 


velopment has been lacking need hardly 


money 


be said all over again. There is less 


awareness that time, too, has been 
lacking, and largely for the same rea 
son. For if there is available only half 
the money required for a carefully 
considered over-all ordnance program, 
there must be a choice between spend 
ing half as much on each item in the 
program (and thus stretching out the 
time required for each) or putting 
half the projects on the shelf altogether 
their case 


for another day (and in 


stretching the time out indefinitely). 


T’S hard to tell which is the worse 

choice. In the former case, you do the 
development work at a slow pace and 
actually buy obsolescence. In the latter 
case, truly valuable projects are lost 
sight of altogether for years. 

Col. Lucian B. Moody (U.S.A., 
Ret.) might have a word on that sub 
ject. He was at Aberdeen in October 
when the newly completed Mechanical 
Mule surprised a lot of observers by 
its efficiency. It aroused other emotions 
in Colonel Moody, for as the officer in 
charge of design of combat motor ve 
hicles a generation ago, working un 
der Par, 112, $.O. 289-0, War Depart 
ment, 1918, he produced in 1920 some 
thing very like the 1956 Mule (and his 
pioneering model could also float). 

The choices made at any given time, 
as to what is to be developed and what 
is to be shelved or partly shelved 
(again we are faced with the 
question of who does the de 
ciding and how wise he is) can 
be of staggering importance. At 
this moment, for example, the 
deciding authority faces the 
absolute need of full-speed ahead on 
missiles, and this means not only the 
long-range and medium-range marvels 
at Redstone Arsenal, but those of 
shorter range against both aérial and 
surface targets which are coming to 
life at other development centers. 

Yet that same authority faces a need, 
little if at all less urgent, of maximum 
speed in the development of air-trans- 
portable equipment of many kinds. 
There is no question that missiles and 
air-transportability are essential. But if 


enough money and attention are as- 
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sured to the vital work in those two 
fields, are we sure that the work in 
yet other fields is being carried out as 
vigorously as it deserves? 


OW wise can a man be in looking 

into the future? How well has the 
case for these other research items been 
presented so as to afford an adequate 
basis for good judgment? If it be still 
in the paper stage or in the laboratory 
stage, is its proper evaluation ham- 
pered, not because the item is unim- 
portant but simply because the man 
who is guiding it may not have a gift 
for arguing his case? That has hap- 
pened in the past. 

Today there are a great many more 
considerations and factors than ever 
before, owing to the rush of technologi- 
cal advances, some in totally new fields. 
It was not necessary for our Stone Age 
ancestors to convene an_ evaluation 
board to decide the right design for a 
flint ax—any one of them could split a 
skull in a wholly satisfactory manner. 
But there has to be standardization for 
producing a machine gun, and a great 
many important factors enter the final 
judgment. 

The using forces always want extra 
performance. That is a prime reason 
for what seem like ghastly long de- 
lays in development laboratories, and 
also for some ghastly disappointments 
in the field. For extra performance al- 
most inevitably calls for added com- 
plexity. And added complexity almost 
inevitably leads to unreliability in one 
or another of the multiple parts or in 
their adjustment to each other. 

All this leads either to added main- 
tenance costs or to larger skill require- 
ments or to sudden failure in opera- 
tion, often in a crisis. There can be 
extreme examples of this, such as the 
fact that, in the case of vital electronic 
equipment, for every dollar of original 
cost, two dollars go into the annual 
maintenance cost. (Nothing like that 
in the day of the flint ax!) 


HUS you face a special factor of 
judgment. How high a trouble rate 
are you prepared to accept as the cost 
of the high performance you demand? 
Obviously if reliability is zero, there is 
no virtue in an occasional one hunderd 
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per cent performance. Just how much 
performance are you prepared to in- 
sist on, against how much reliability? 
And again, how good are the judges 
involved? 

Maintenance costs are important, 
and it is not only in electronics that 
they are heavy. A helicopter’s initial 
cost is high; besides that, its mainte- 
nance costs thus far appear to run very 
much higher than in the case of fixed- 
wing planes. There can be no stingi- 
ness about maintenance cost, or down 
goes the reliability of the helicopter— 
and the helicopter, too! Yet for all its 
capital cost and all its maintenance 
cost, the helicopter serves functions 
which no other device can perform, 
and the answer is simple—the costs 
must be paid. This is true of more than 
helicopters. 

There are outlays on which the over- 
thrifty may look back with regret. Is 
the 280-mm. gun as indispensable as it 
before the arrival cf those 


was new 


missiles which are rapidly replacing 
tube artillery? Is the first Nike any- 
ex Where near as good as 

Nike B? Of course 


“== not, but through the 


when we 


£Grcriod 


s=eez needed those weapons 
==" in the field for their 
very real powers of deterrence, we had 
them, and thereby we had a large 
measure of assurance against attack. 
The fact that they never had to fire a 
shot in wartime is a long way from 
being regrettable. 

Similarly, a staggering amount of 
money was spent on the B-36 and on 
the earlier type of A-bombs with which 
it was armed. The B-36 was a mighty 
factor in averting war, and it paid for 
itself thereby. All 


“obsolescent” items, bought us protec- 


these, and other 
tion for years at a bargain rate. If their 
successors do no more, again it will be 
a bargain. 

Now just how obsolescent are some 
of these things, on the ground that 
they are not air-transportable? Opin- 
ions differ, but one must view with 
respect the views publicly expressed by 
the Chairman of the Joint Chiefs of 
Staff in a carefully prepared speech of 
mid-October before the National De- 


fense Transportation Association, on 


“Mobility Preparedness.” Few are 
more Adm, Arthur 


Radford, and nobody is more aware of 


air-minded than 


the need for mobile ready forces—air, 
land, and sea—and hence for weap- 
ons and equipment which can be air- 
lifted into a war theater. 


ET it is his duty to be just as aware 

of limitations as of capabilities, and 
it was these which he noted soberly in 
his mid-October speech, from which 
these remarks are extracted: 

“I would caution, however, that the 
strategic mobility we need is not merely 
a matter of air lift. It is not simply a 
matter of building more airplanes. We 
would be wise to avoid the pitfall of 
regarding air transportation per se as 
the answer to all our problems. 

“To begin with, air transportation is 
not cheap, nor is it always the most 
efficient and effective means of trans 
porting units, especially large ones, 
over long distances . . . 

“Air mobility requires an airbase 
network complete with terminals, re- 
fueling and repair facilities, . . . serv- 
each 
requires logistic support of its own. 
Air 
the at-the-time 


ices; and part of this network 


mobility is definitely affected by 
status of petroleum 
products and by the availability of sup- 


porting personnel. 


a, ipa planners study peripheral 

areas around the world, they 
find but few areas where the air-base 
facilities can take a concentration of 
forces quickly and then support them 
logistically. They find even fewer loca- 
tions where the necessary additional fa- 
cilities exist for air defense. 
“When all 


sidered, it may well be determined that 
the bulk of the forces 


these factors are con- 
could be 
moved more expeditiously and easily 
by means of improved surface trans- 
portation. 

This is cautious advice from a re- 
spected source, powerful in the Nation’s 
military counseling. It is particularly 
useful as a reminder of the theme 
mentioned earlier—that there are sev- 
kinds of 


needed for each kind and unending 


eral war and equipment 
research and development for coping 


with all varieties. 
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New Shapes in the Sky 


The new Air Force Convair B-58 Hustler delta-winged bomber, above, is designed for supersonic speeds above 50,000 feet 
Powered by 4 turbojet engines, it carries a 3-man crew (Air Force photo). The Sikorsky HR2S-1W helicopter, below 
equipped with powerful radar, will be used with the fleet to extend early-warning coverage against low-flying aircraft 
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Marine Corps Ordnance 


The new concept of Marine amphibious operations as designed to explort 


our atomic and conventional weapons in offensive action backed up by 


fast carrier task forces and mobile units mounted in assault hel wopters 


RDNANCE development today 
is probably more dynamic than 
evolutions which are taking 
place in other categories of equipment 
used by the armed forces of the United 
States. 

In order to discuss current ordnance 
problems and considerations as they 
apply to the Marine Corps, I must first 
cover briefly the mission and purpose 
of the Corps. 

The Marine Corps today, as one of 
our armed services, is a part of the 
Department of the Navy. The Corps 
is primarily a fighting outfit—organ- 
ized, trained, equipped, and ready for 
immediate combat at any time and 
place. 

The Navy and Marine Corps to- 
gether exist for but one purpose—to 
ensure that our side has control of the 
seas in time of war. It should be noted, 
also, that together they are a powerful 


deterrent force. 


W! IILE the Marine Corps provides 

security forces for combat ships 
and naval installations, its primary mis- 
sion is to provide landing forces for 
service with the fleet in the seizure or 
defense of advanced naval bases or to 
perform such other duties as the Presi- 
dent may direct. 

Today the Marine landing forces, 
which are the real heart and soul of 
the Marine Corps, are assigned to the 
fleets of the Navy and train with the 
amphibious forces in frequent exer- 
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cises. These landing forces are called 
Fleet Marine Forces. 

The naval ships, aircraft, and Fleet 
Marine Forces that am- 
phibious attack force of the fleet con- 


compose an 


stitute one of the most powerful, 
unique, mobile, flexible, and self-sus- 
taining offensive forces in the world. 
No other nation presently approaches 
the amphibious capability of the United 
States—and we want to be sure to keep 
it that way. 

The new Navy is a powerful, mobile, 
flexible, and versatile force in which nu- 
clear propulsion may be more signifi- 

cant than the change 

from sail to steam. 
Moreover, the Navy is 
retaining its capabili- 
ties for fighting either 
an atomic or non- 
atomic war. The Marine Corps is mov- 
ing forward with the Navy so that 
the tactics, techniques, and equipment 
of the amphibious forces and the Fleet 
Marine Forces are in concert with, and 


ever ready to exploit the speed, power, 


mobility, and versatility of the new 
naval forces of the United States. 

Our new goals have been under 
study since World War II and have 
resulted in the formulation of a Navy- 
Marine concept of future amphibious 
operations adaptable to small, large, 
nuclear, and nonnuclear wars, 


HE concept which has evolved is 

designed to carry the war to the 
enemy homeland. Although it includes 
defensive measures against enemy 
atomic weapons, it is designed to ex- 
ploit our own atomic or conventional 
weapons in offensive action; to exploit 
the speed of the Navy and the surprise 
and heavy effects of strikes by fast car- 
rier task forces; to exploit the teamwork 
of the Marine air-ground landing force; 
and to exploit the helicopter in attain- 
ing a new order of tactical mobility by 
eliminating direct assault on enemy- 
defended beaches. 

As expressed by the Chief of Naval 
Operations, Adm. Arleigh Burke: 

“Speed, mobility, and flexibility are 
the essence of the new concept. We 
have increased our speed in many 
ways. We are building faster ships to 
reduce the time en route to the land- 
ing area, We are testing landing craft 
equipped with hydrofoils which show 
great promise. We are employing heli- 
copters in increasing numbers to speed 
up the initial assault and to provide 
tactical mobility for the troops. The 
helicopter permits us to launch an 
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initial assault while our ships are still 
well out at sea, and it enables us to pro- 
ject naval power, through the Marines, 
deeply ashore. 

“The helicopter permits the Marines 
to concentrate and disperse rapidly 
once ashore, and it permits us to keep 
our ships well dispersed as a passive 
defense measure against atomic attack. 

“Its speed and mobility will facilitate 
the rapid concentration of Marines to 
knock out enemy beach defenses and 
other strong points. It makes virtually 
any point of the enemy coastline vul- 
assault. No 


nerable to amphibious 


longer are we compelled to use only 


the sandy beaches which can be 


strongly defended.” 


OMPARED with the beach assaults 

of World War II, the new concept 
seems radical, but it represents no de- 
parture from sound principles. When 
Napoleon’s army ran short of food and 
forage he developed his own maxim: 
“Disperse to live, concentrate to fight!” 

Our new concept includes that same 
idea, although for different reasons. It 
is in this maxim that we find many of 
our basic needs for new weapons, new 
tactics, new techniques, and improved 
forms of communications. 

To achieve our goal, we must in- 
crease our fighting power without re- 
ducing our mobility and flexibility. 
While dispersed, our formations must 
be controlled and their movements and 
actions fully codrdinated and perfectly 


timed. Concentration must be fast, 
flexible, and responsive to battlefield 
intelligence. 
In meeting these broad require- 
ments, we must have comprehensive 
development which 
lose sight of the ultimate goals. 
We must attain the highest combat 


efficiency, and at the same time, since 


programs never 


our assault forces must be transportable 
by helicopter, we must not burden 
them with nonessentials or lose flexi- 
bility by an obsession with gadgets. 

Simplicity is still a military virtue 
of the highest value. There is nothing 
more simple, militarily, than front-line 
infantry combat where men on differ- 
ent sides are shooting it out with each 
other. 

Here are lacking all the parapher- 
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nalia, gear, accouterments, push-but 
ton complexities, and technicians that 
favor the areas farther to the rear. Yet 
it is around the individual Marines 
in the leading helicopters or on the 
front lines that the tide of battle ebbs 
and flows. 

The ability of the individual Marine 
to “deliver the goods” is the decisive 
element upon which we depend for 
success in battle. 

Our development programs in the 
Marine Corps are designed to do every 
thing possible to support and assist the 
Marines on the front line to win their 
battles and to do this without adding 
to the complexity of their problems. 

Marine development programs are 
carried out in a realistic 
In the 


closely with Army Ordnance and the 


sequence. 
ordnance area, we work 
Navy Bureau of Ordnance, Bureau of 


Ships, and Bureau of 


S, ws Aéronautics to achieve 
this end. 

Some of our special 

needs in weapons and 

aes equipment for landing 

operations must be met by “starting 

from scratch”—a statement of the re- 

quirement, followed by virtual inven- 

tion of the device. 

Many other needs, however, will be 
met by contribution of ideas or actual 
devices from agencies outside the Ma 
rine Corps which understand our ob- 
jectives and which have the scientific 
or production know-how to assist us. 

Amphibious operations of the future 
will place more difficult requirements 
on ordnance equipment than amphibi- 
ous operations of the past. Because of 
the need for dispersion and increased 
mobility, weapons must be many times 
intended com- 


more efficient in their 


bat role. 


HE logistic problems of an opera- 

tion in which helicopters are the 
primary lift from ships to the landing 
zone will be most formidable. Because 
of this problem, if we can obtain tacti- 
cal weapons of greatly improved per- 
formance, then we can reduce the 
gross amount of ordnance which must 
be placed in the landing area. 

In turn, the fewer number of weap- 


ons required for a given operation will 


permit a reduction in the number of 
Marines which must be lifted, as well 
as a reduction in the quantity of heli 
copters which will be required. 
Perhaps one of the most grave 
threats to successful amphibious opera 
tions in the future is the enemy's capa 
bility 


weapons against our forces. Therefore, 


to employ air dropped atomic 


we believe that our foremost require 


ment is to provide weapons and air 
craft which will be capable of defeat 


ing aircraft before they can 


5 
reach their bomb-release point. 


enemy 


| )M the standpoint of ground an 

tiaircraft weapons, the Marine Corps 
feels that conventional gun-type anti 
aircraft weapons are incapable of ac- 
complishing this mission against high 
performance enemy aircraft and that 
the use of guided missiles offers the 
most promising solution. 


In this advancing field, the Marine 


Corps is supporting the development 


of antiaircraft guided-missile systems 
which will be adapted to the Marine 
Corps concept of amphibious opera 
tions. 

In the missile-development area, the 
most pressing problems are: (1) 
the long lead time from inception of the 
system to delivery of weapons capable 
of being fought in the field; (2) the 
apparent incompatibility between the 
maintenance 


simplicity necessary for 


and the technical sophistication de 
manded by improved performance re 
quirements; and (3) the lack of opera 
tional reliability engendered again by 
this same technical sophistication. 

The logistic problems are a result of 
the constant change within the missile 
systems. However, flexibility and the 
ability to modify a logistics system to 
suit technical changes are necessary ele 
ments in any weapon system. This is 
particularly important in the case of 
guided missiles. 

In the 


have sometimes called for the use ol 


past, operational planners 
weapons with little regard for the logis- 
tical make the 


weapons operationally effective. 


support necessary to 

Some alteration of this practice must 
be considered in the use of guided 
missiles which, as a weapons class, are 


vastly more expensive than other weap 
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ons, not only from the dollar considera- 
tion but in respect to the production 
capacity of the United States. 

What can we as users do and what 
can industry do to face up to these two 
problem areas? 

With regard to development prob- 
lems, I believe that remedial steps can 
be undertaken immediately in order to 
minimize the problems which plague 
us. 

For one thing, we need to suppress 
the natural desire to go into produc- 
tion prior to system evaluation. This 
may seem to be incompatible with the 
problem of long lead time, but waivers 
to this policy in no instance in my 
memory have resulted in a_ shorter 
lead time. 

The problem of simplicity of main- 
tenance versus technical sophistication 
and the problem of operational relia- 
bility can be solved at least partially 
by having each individual working in 
the development program ask himself: 
“Is this the simplest solution for the 


problem?” 


N objective application of this cri- 

terion throughout all phases of 
development would obviate the tremen- 
dous maintenance problem already evi- 
dent in some of this equipment and will 
markedly improve its reliability. For 
the logistics problems involved, a par- 
tial remedy is the establishment of 
training programs for surveillance and 
maintenance personnel to ensure that 
the capabilities of those responsible for 
the weapon components, all the way 
from the manufacturer to the operat- 
ing units, are abreast of changes in 
equipment. 

With respect to Marine Corps re 
quirements for ground-to-ground weap- 
ons and equipment, the overriding con 
sideration is reduction in weight and 
size. Moreover, improved perform- 
ance of such matériel will permit a re- 
duction in the quantity of these items. 

Present-day artillery weapons are in 
herently disadvantageous because they 
are of the “cannon” type, with heavy 
trails, carriages, and recoil mechanisms. 
For example, the 
weapon, the 105-mm. howitzer, weighs 


most common 


4,900 pounds, and one round of its 
ammunition weighs 42 pounds. 
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“Amphibious operations of the 
future will place more diffi- 
cult requirements on ordnance 
equipment than amphibious 
operations of the past. Because 
of the need for dispersion and 
increased mobility, weapons 
must be many times more ef- 
ficient in their intended com- 
bat réle. The logistic prob- 
lems . . . will be most formi- 


dable.” 





We can move on up the ladder of 
field artillery weapons to the towed 
8-inch howitzer and its prime mover, 
weighing a total of 33 tons and firing 
a 230-pound round of ammunition. 

The Marine Corps foresees a pos- 
sible solution to this problem of weight 
in the development of ground-to- 
ground guided missiles and rocket-as- 
sist-type artillery weapons and projec- 
tiles which eliminate the problem of 
recoil. Savings in weight and size are 
achieved, although some degradation 
in accuracy may result. 

Our problem then, is to develop a 
weapon embodying the best features of 
cannon-type artillery weapons with the 
desirable characteristics of rocket and 
recoilless-type weapons, In this manner 
we visualize the development of an op- 
timum type artillery weapon suitable 
for transportation by helicopter in am- 
phibious operations of the future. 

In the antimechanized field we are 
searching for highly efficient, light- 
weight weapons, such as an antimecha- 
nized guided-missile which 
will be able to defeat an enemy’s 
armor before he can effectively bring 
his weapons to bear on us. In achiev- 

ing this end, we may 


system, 


_ have to forego the 
+ high degree of armor 

protection which we 
y enjoyed in the past in 

order to achieve the 
necessary mobility. 

In the wheeled-vehicle area, we re- 
quire lighter, helicopter-transportable 
trucks such as the Mighty Mite, which 
the Marine Corps is currently develop- 
ing. The Mighty Mite weighs only 
1,700 pounds as opposed to the 2,750 
pounds of the standard jeep. 


The same pattern of requirements 


holds for infantry weapons. We are 
trying to lighten the individual load 
of the Marine so that he will be more 
effective in highly mobile combat. 

to be 
equipped with rifles, machine guns, 
and mortars which will be at least 
twenty-five per cent lighter in weight. 


In a few years we expect 


As far as total weight is concerned, 
hardly any type of military supplies is 
more significant than ammunition. 
Here we desire to obtain the lightest 
possible ammunition consistent with 
such factors as range, accuracy, and 


lethality. 


ha Marine Corps aviation ordnance 


requirements are generated by two 
primary tasks—air defense and air sup- 
port. In the air-defense réle, these re- 
quirements are conditioned by the 
aircraft 
which necessitate a weapon that will 


vastly increased speeds of 
ensure a lethal hit during the very brief 
time the aircraft is in proper position 
to fire on an enemy target. 

Our principal weapon for air-to-air 
combat is still the machine gun and 
the 20-mm. cannon. Developments to 
increase the cyclic rate of these weap- 
ons show promise of improving their 
effectiveness and useful life. 

In addition, we are vigorously pur- 
suing developments in air-to-air rock- 
ets and guided missiles, and recently 
some of our aviation units have been 
equipped with an air-to-air missile. 

The close-air-support mission of the 
Marine Corps calls for a family of 
weapons: machine guns for strafing 
personnel and light surface targets; 
rockets for pin-point targets such as 
tanks; bombs with high-explosive and 
and air-to-surface 


atomic warheads: 


guided missiles. 


UR goal of achieving this air sup- 
port under all weather conditions 
and in extremely close proximity to 
friendly troops calls for weapons with 
the highest order of accuracy and re- 
liability. 
In conclusion, I would like to re- 
that 
Corps have established a set of objec- 


iterate the Navy and Marine 
tives and requirements for future am- 
phibious operations and that we are 


making progress toward the goal. 
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Armor Penetration 


The study of the penetration of armor has interested ballisticians for many 


years, but only recently clearer concepts have arisen due largely to a new 


approach to the basic problem and to advances in the related scvences 


ECENT articles in this 
zine and elsewhere have under- 


maga- 


scored the necessity for the de- 
velopment of light mobile armor as 
well as for means of defeating both 
light and heavy targets. These projects 
and nature 


would 


others of a vital 


facilitated by a 


many 
be greatly 
thorough understanding of the mechan- 
ics of armor penetration. 

Although the study of armor pene- 
tration has engaged the attention of 
ballisticians for a great many years, sur- 
prisingly little progress has resulted 
over the centuries. Recently, however, 
clearer concepts have been arising from 
a sea of accumulated empirical data. 
These new concepts are due in large 
measure to a new approach to the basic 
problem, as well as to advances in re 
lated sciences such as the theories of 


elasticity and plasticity. 


HE fundamental problem in the 

theory of armor penetration has not 
changed appreciably since the inven 
tion of cannon and shot. This prob 
lem, succinctly phrased by Leonardo 
da Vinci, is the determination of “the 
power of the bombard and the resist- 
ance of the object struck.” The analyti- 
cal tools required for the solution to 
this problem did not exist in Da Vinci's 
time, but with the formulation of New- 
ton’s laws of motion and the invention 
of the calculus it became possible to 
attack the problem by rational meth- 


ods. 


January-February 1957 


Dr. Melvin Zaid and Burton Paul 





Dr. Zaid is technical consult- 
Research and 
Development Laboratories, 
Woodside, N. Y. Mr. Paul is 
research assistant, Polytechnic 


Institute of Brooklyn, N. Y. 


ant, Bulova 





Since the earliest projectiles studied 
were nondeformable cannon balls, it is 
perhaps natural that the projectile was 
assumed to be a “point mass” or a 
single particle. If the forces acting on 
the particle could be determined, then 
the complete mechanical behavior of 
the projectile could be predicted by 
Newton’s laws of motion. Thus the ex- 
planation of penetration phenomena be- 
came firmly associated with the search 
for the correct relationship between re- 
sisting force and penetration distance. 

The simplest possible law of resist 
ance was advanced by the English bal- 
1742. Robins 


listician, Robins, in 


Fig. 1. The momentum approach which 
confines effects within a “zone of action.” 





—zone of action” 








proposed that the resisting force, for a 
given projectile-target combination, be 
considered constant throughout the en 
tire penetration process, Three years 
later, in a German translation of Rob 
ins’ work, one of the most productive 
mathematicians of his time, Leonard 
Euler, elaborated upon Robins’ ideas 
and gave some experimental values for 
force of elm 


the constant resisting 


wood and earth. 


LTHOUGH capable of establishing 
some correct “order of magnitude” 
Euler-Robins 


crude to be of much practical use, its 


results, the law is too 
major defect from a theoretical point of 
view being that it neglects the instanta- 
neous conditions of the phenomenon. 
The theory remained essentially un 
changed for almost a century. How 
ever during that time significant ad 
vances were being made in the study 
of fluid resistance, where a “quadratic 
resistance” law was noted in many in 
This 


the thinking of terminal ballisticians. 


stances. undoubtedly influenced 

In 1829, J. V. Poncelet published a 
theory in France which combined the 
Euler-Robins type resistance with a re 
sisting force proportional to the square 
of the velocity; that is, the resisting 
force was assumed to consist of two 
parts. The first part, corresponding to 
the Euler-Robins’ constant term, rep 
resents, in Poncelet’s words, the effect 
of “breaking the bonds which are re 


sponsible for the cohesion of solid or 
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the second 
term, the 


squared, is a measure of the projectile 


and 


proportional to 


semisolid material,” 


velocity 


energy “supplying the resultant detritus 
with the kinetic energy required to get 
it out of the path of the bomb... .” 


ONCELET’S theory, with a slight 

generalization, has remained up to 
this day the most widely used penetra- 
tion law by workers in the field of ter- 
minal ballistics. 

Although capable of explaining some 
penetration phenomena, the Poncelet 
law requires the determination of at 
least two numerical coefficients, which, 
at the present time, are obtainable only 
by extensive firing tests. Each particu- 
lar projectile-ttarget combination _re- 
quires individual experimentation, as 
do the various combinations of striking 


velocity, angle of obliquity, etc. 


these lines a considerable 


amount of experimental work was per- 


Along 


formed by contemporaries of Poncelet 
in France. The data collected pertained 
to a wide variety of target materials, 
including clay, limestone, sand, brick, 
and various kinds of wood, These cen- 
tury-old data are still relied upon by 
present-day ballisticians. 

However, such data, no matter how 
extensive, cannot be expected to cover 
all probable ranges of firing conditions 
and are in fact restricted to normal im- 
pact against thick nonmetallic targets. 
For this reason information of this type 
is obviously of little use in problems 
involving armor-plate penetration, par- 
ticularly if the plate is thin. Thus the 
practical application of the Poncelet 
law leaves much to be desired from 
both a theoretical and a design point of 


view. 


Fig. 2. Velocity drop versus striking velocity. 
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The Poncelet law and its limitations 
are characteristic of the “energy ap- 
proach” to problems of terminal bal- 
listics, Basically the energy approach 
attempts to evaluate all the separate 
modes of energy dissipation associated 
with the penetration process. The dif- 
ficulty of such an approach becomes 
apparent when one attempts a detailed 
analysis of such complex problems as 
the determination of the elastic energy 
due to wave propagation, energy of 
crack formation, energy due to plastic 
wave propagation and plastic deforma 
tion of the target, energies due to fric- 


tion and heating, strain rate effects, etc. 


HEREFORE the 


solution of the penetration problem 


any attempt at 
using the classical methods outlined 
above must inevitably lead to the con- 
sideration of a multitude of compli- 
cating factors. 

In seeking to overcome these basic 
deficiencies of the so-called “classical 
theory” the authors have approached 


the 


point of view” rather than from 


problem from the “momentum 
“en 
ergy” considerations, It is interesting 
to note that the question of “energy” 
or “momentum” has been debated vig- 
orously by mathematicians in the past. 

One famous eighteenth-century con- 
troversy was finally ended by D’Alem- 
bert in his famous treatise on Analyti- 
cal Mechanics, where he showed that 
neither energy nor momentum has any 
@ priori superiority as a measure of re- 
sistance but that they are merely alter- 
native methods of describing the same 
phenomenon—in some cases one or the 


other being more convenient. 


HE momentum approach utilizes 

the fact that waves of disturbance 
propagate at a finite rate, so that dur 
ing penetration of a target the signifi- 
cant effects are confined within a “zone 
of action,” as indicated in Figure 1. 
Applying the principle of conservation 
of momentum to the entire system 
within the zone of action, the instan- 
taneous velocity of the projectile can 
be completely described in terms of a 
quantity known as the “effective mass” 
of the target plate. 

When the instantaneous velocity of 
the projectile is known, then the ac- 


ORDNANCE 





celeration, penetration distance, and re 
sisting forces may all be computed in 
a straightforward manner. Thus the 
complete mechanical state of the pro 
jectile is predictable, and one of the 
problems of terminal ballistics is solved 


in terms of the “effective mass.” 


HE physical and mathematical con- 

siderations entering into the deter- 
mination of the effective mass will not 
be discussed here, but some of the more 
interesting resuits of the foregoing 
analysis will be presented. 

Of particular significance is the de- 
termination of the velocity drop experi- 
enced by a projectile upon complete 
perforation of a target plate as a func- 
tion of the striking velocity of the pro 
jectile. Information of this nature finds 
many applications in problems of fuz 
ing, safety, and arming. 

A typical experimental curve is 
shown by the heavy line in Figure 2 for 
a projectile penetrating a relatively 
light target plate. 

It is noteworthy that the “conven- 
tional” theory, shown by the broken 
line, fails to describe the process ade 
quately for high values of striking 
velocity. This conventional theory is 
based upon a modified form of the 
Poncelet law and requires a limited 
amount of experimental data before it 
may be applied. It it true that the gen- 
eralized Poncelet law may be made to 
fit fairly adequately any given experi- 
mental curve, but a large number of 
firings are necessary and changes in 
target thickness or projectile shape can 


not easily be accounted for. 


N the other hand the exact “mo- 
— mentum theory” as shown by the 
light unbroken line continues to repre 
sent the phenomenon accurately over a 
wide range of striking velocities. At the 
present time research is being devoted 
to the exact “momentum theory” in 
order to eliminate the necessity for any 
trial firings in its application. 
It has already been determined that 
a simplified momentum theory gives 
excellent correlation to experimental 
data at high striking velocities. This 
simplified theory requires no experi- 
mental firings whatsoever and may 


therefore be used as a design criterion. 
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Fig. 3. Velocity drop vs. penetration distance for ogives penetrating thin plate. 


In addition, the simplified theory 
may be used to compute the forces act 
ing on the projectile during penetra 
tion. It is also noteworthy that the en 
tire behavior during the penetration 
process may be charted as shown by 
Figure 3, illustrating the effect of pro 
jectile shape at any stage of the pene 
tration process. 

Results such as those shown in Fig 
ures 2 and 3 not only indicate the 
utility of the momentum approach as 
a fruitful research tool but illustrate 
as well important practical facts—for 
example, the existence of a minimum 
velocity drop, the independence of the 
projectile behavior at high velocities 
from the strength of the target ma 


terial, and the existence of a “separa- 
tion point” (analagous to that occur 
ring in fluid processes) where the tar 
get material separates from the surface 
of the projectile due to its own kinetic 


energy. 


Many such facts have been noted ex 
periinentally in the past, but since the 
behavior at high and low velocities is 
so anomalous and since the influence 
of projectile shape and durability has 
tended to obscure the basic processes in 
volved, much confusion has existed. 

Only when experimental data can be 
assimilated into the general matrix of 


a theory can it have meaning and 


utility beyond the narrow confines of 


the particular test conditions. 


HE methods outlined above are ca 

pable of extension to problems of 
penetration at angles of obliquity and 
to deformable projectiles. They can also 
be made to include and explain certain 
thermodynamic effects. But primarily 
they are intended to show the power 
of a new approach in terminal bailistic 
studies which should lead to important 
advances in the future design and per 


formance of both projectiles and armor. 
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Bibliography of Sea Power 


A selected list of books on United States history, battles, and hographies 


from the Revolution through World War II to give professional Navy officers 


and students of maritime wa rfare a source of authoritative back grou nd material 


NATION'S strength flows from 
many founts, yet a special one 
comes from the sea. Before the 
history when the mighty 
to be filled with the 
strength of gods, some men saw, at 
least dimly, that man and nations like- 
wise gain great power from the sea. 
This is a power that goes deeper 
than the splendid analysis of Mahan. 


dawn of 


waters seemed 


He shows the fundamental require- 
ments for strength at sea and the far- 
reaching influence of sea power on na- 
tions’ destinies. Yet even Mahan did not 
probe something more profound and 
mystic—the tendency of the sea to shape 
the spirit. On the one hand it draws 
forth courage, discipline, teamwork, 
resilient persistence of struggle to a goal. 
On the other hand, it breeds freedom. 

The 


these vital powers flowing from the sea, 


ancients caught glimpses of 


so any list of books on naval history 
should begin with Homer’s mixture of 
stirring legend, fiction, and history of 
amphibious operations. 

One of the noblest works ever put 
into words (and to my mind the best 
is Thucydides’ 


History of the Peloponnesian War. It 


history yet written) 
is the story of the struggle between two 
opposing philosophies of government 
that issue from the spirit of man him- 
self. On the one hand are arrayed a 
people who gained material, spiritual, 
and military power from the sea and 


became a democracy of free men; on 
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the other, a people who gained power 
from rigid state discipline. 
The that 


course, for Athens had slaves, as was 


division is not clear, of 
the custom then, and Sparta turned to 
the sea temporarily with her own ships 
and those of allies for added power to 
fight Athens. However, in spirit the 
division is there. And it is the division 
that in a general way has spread across 
the history of man. 

Nations that have depended upon the 
sea for their strength have tended to be 
defenders of freedom. Those that have 
put their primary faith in vast armies 
have tended to end, if they did not 
start, as extollers of the state and en 
slavers of the citizen. History spreads 
examples across all its pages. We, of 
course, live as part of the latest one. 
Therefore, all Americans should strive 
to understand that part of our strength 
which derives from strength at sea. 

If limited to only three authors to 
help in this understanding, I would 
name without hesitation: 

(1) Homer—the epic poet of man’s 
great soul in struggle against the sea; 
(2) Thucydides—the 


probes into the innermost forces mo- 


historian who 


tivating man; and (3) Mahan—the 
penetrating analyst of the influence of 
sea power on history, an influence that 
steadily increases in the Atomic Age. 

If I should add a writer now living, 
I would choose Samuel Eliot Morison. 
I would do this for good reasons: He 
is a scholarly writer who seeks ac- 
curacy. He knows the sea and the Navy 
and knows how to write of them with 
the dash and fascination that they in- 
spire. His account of the greatest sea 
struggle in history, the exploits of 
America’s Navy in World War II (first 
ten volumes now in print), is filled 
with stirring accounts and insight into 
the meaning of sea power to national 
destiny. 

If one can read beyond these books, 
he will find many good authors and 
some fine ones writing in many fields 
1943, Prof. 
Charles Lee Lewis, an indefatigable 


relating to the sea. In 


and able biographer of naval leaders, 
“Books of the Sea.” 


Chapters in this book discuss and list 


published his 


works in such areas as the short story, 
drama, poetry, novel (don’t miss “Moby 
Dick” and “Typhoon”). Other chap- 
ters deal with those aspects of the sea 
more directly related to sea power, 
such as naval history and the Merchant 
Marine. 

There have, of course. been numer- 
ous books of the sea written since then, 
some of them superb. These are covered 
to a considerable degree in a list pre- 
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pared by the Office of Naval History 
before the author became part of it. 
This draft, now in the hands of the 
printer, provides a selected bibliography 
of naval history. It does not seek to 
be exhaustive. It lists many excellent 
works, a number of which are noted 
in the following bibliography together 
with a few of my additions. 


General History —Davis, George T., 
“A Navy Second to None.” New York: 
Harcourt Brace, 1940, 508 pp. 
Development of modern Amer- 
ican naval policy; appendix 
contains valuable statistical data; 
detailed bibliography. 

Knox, Dudley W., “A His- 
tory of the United States Navy.” Re- 
York: 


1948 (1st edition appeared in 1936), 


vised edition. New Putnam’s, 
704 pp. Said to be “the most ambitious 
and successful single-volume history of 
the United States Navy yet published.” 
“The Ad- 
ministration of the Continental Navy 
of the Revolution,” U. S. 


Naval Institute Proceedings, Vol. 31, 


Paullin, Charles Oscar. 


American 


Sept. 1905, pp. 625-675. 

Potter, E. B. (editor), “The U. S. 
and World Sea Power.” Prentice-Hall, 
1955- 

U. S. Navy Department, Office of 
the Chief of Naval Operations, Naval 
History Division, “Fifty Years of Naval 
District Development, 1903-1953,” 117 
pp. Available in the Naval Establish- 


ment but not generally distributed. 


Continental Navy.—Allen, Gardner 
W., “A Naval History of the Ameri 
can Revolution.” Boston: Houghton 
Mifflin, 1913, 2 vols. Standard work on 
the Navy of the American Revolution; 
well documented, extensive bibliogra- 
phy. 

Knox, Dudley W., “The Naval Gen- 
ius of George Washington.” Boston: 
Houghton Mifflin, 1932, 138 pp. Illus- 
trates the fundamentals of the use of 
sea power and gives Washington full 
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Harold 


Sprout, Fletcher Pratt. For the broader 


writings of Bernard Brodie, 
history of sea power and its expanding 
influence upon the fate of nations, one 
can find many able writers. 

If any one is making a serious study 
of sea warfare and its effects on his 
also read some of the 


tory, he must 


great classics dealing primarily with 
land operations as well as nonmilitary 
histories. These are covered in other 
articles published in Orpnance, so I 
will not attempt to list them. 

I must mention, however, Clausewitz 
reaction of men in war, and thereby to 
be a true leader or interpreter of mili 
tary events, I believe every one should 


read their books. 





Power and Prejudice 


If we are to maintain an effective military establishment, the public 


attitude that has swung between scorn and adulation must be replaced 


by a more intelligent understanding of our national defense forces 


HE decade 1945-1955 marked a 

major turning point in United 

States military policy. We came 
out of a great war victorious. Then, as 
was our custom, we proceeded to knock 
our military machine apart. Less than 
five years later, we found ourselves in 
a wild scramble to collect and rebuild 
the rusting pieces. 

Not only have we been forced to re- 
build a formidable war machine, but 
we are faced with the prospect of main- 
taining it, perhaps for as long as this 
Nation exists. 

The lives lost in Korea as a result of 
excessive military cutbacks and the fi 
nancial cost of rebuilding our discarded 
World War II military power, added 
to all the similar experiences in our 
past history, total a grim and bloody 
sum. 

Considering the drain these follies 
have produced on the American people 
and on the resources of the land itself, 
it would seem that the time has 
arrived for a change in our 
basic military philosophy. 

From colonial days onward, 
American military policy has 
been dominated by powerful 
national prejudices. Among these are: 

(1) A vague antimilitarism that sees 
the Military Establishment as a Prae- 
torian Guard, ever anxious for the op- 
portunity to seize the government and 
subvert its institutions; (2) The belief 
of a great many Americans in a phan- 
tom called “The Military Mind,” an 
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inflexible, autocratic, basically stupid 
outlook on life with which every pro- 
fessional soldier is supposedly endowed; 
and (3) A conviction that men who 
make a career out of the service do so 
because they “can’t make a living in 
civilian life.” 

In recent years the older prejudices 
that 


present military developments are all 


have been joined by the belief 
too confusing for the average citizen 
ever to be able to understand. 

Contrast all this with some equally 
pronounced American characteristics: 
(1) An almost inordinate love of mili- 
tary ceremony, pomp, and display; (2) 
A tendency to deify military 
heroes; and (3) The assump- 
tion in time of war by the man 
on the street that he is an ex- 
pert on tactics, strategy, equip- 
ment, and organization—this 
after he has studiously ignored expo- 
sure to such subjects for the preceding 
twenty years. 

One can understand the confusion 
that might result on the part of the 
soldier who, having been berated one 
day as a martinet, a militarist, and a 


glory hunter, turns a corner the next 


day to find his berater decked out in 
a bright-hued satin uniform, complete 
with plumed shako, blowing a bugle 
and performing a precision drill that 
would turn the Coldstream Guards 
green with envy. 

As might be expected, these con- 
tradictory habits and emotions have 
made our military policy one of vio- 


lent shifts from one extreme to another. 


JE have heaped scorn and ridicule 

on the military in peacetime, only 

to exalt them beyond all reason in time 
of war. 

We have kept the national Military 
Establishment weak in peacetime to 
protect our democratic system and then 
have placed that system in real jeopardy 
by a panicked, headlong rush to the 
other extreme when danger threatened. 

We have reduced the military budget 
in time of peace to save millions and 
have wound up spending billions in 
time of trouble to make up for wasted 
time. 

We have fought fiercely against the 
“regimentation” of our youth in the 
training camp in time of peace, only 
to send that same youth to die or be 
maimed on the battlefield, inadequately 
trained and equipped. 

We have disarmed to show the world 
our good intentions, only to convince 
our enemies that they could advance 
unopposed. 

Out of all this has come a great self- 
delusion. Somehow, we have convinced 
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ourselves that we are a mild people 
who hate everything about the military 
life and its trappings. 

Our love for the panoply of march 
ing men and martial music, however, is 
a manifestation of a deep-down mili- 
tancy. 

We have criticized the European 
powers for a long history of conflict. 
And yet, each time our own interests 
have been threatened we have reacted 
with such violence as to utterly ruin 
the enemy who opposed us. 

The present level of our military 
preparations indicates that we may, at 
last, have learned the disastrous lesson 


of military feast and famine. 


HE change with which we are most 

concerned here, however, is in the 
basic American attitude toward military 
service and the military profession. If 
we are to maintain a large military 
establishment, then the old attitude 
that swung between scorn and adula- 
tion must be replaced by a more intel 
ligent and workable understanding. 

The first prerequisite to this, as to 
any understanding, is knowledge— 
knowledge of our military institutions 
work, We 


must come to know ourselves and the 


and of what makes them 
country we have created. 

It seems incomprehensible that the 
average American could spend more 
each year for national defense than for 
rent or food—and yet know less of how 
and why his defense money is spent 
than of how the school board spends 
his much smaller school stipend. 

The answer is, of course, that the 
activities of the school board can be 
followed by reading a few news stories 
a year in the local newspaper and by 
questioning local officials in person. The 
problem of keeping informed on na 
tional defense is somewhat more dif- 
ficult. 

If a solution is to be found to the 
general ignorance and disinterest that 
prevail among millions of Americans 
concerning military affairs, then a great 
deal more emphasis must be placed 
upon military affairs in our schools— 
from high school through college. 

The high-school graduate, and most 
certainly the college graduate, should 
have a sound knowledge of the opera- 
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tion of the Department of Defense. He 
should be familiar with the military 
problems that face the United States 
at any given time and of the means 
being used to counter or to solve those 
problems. 

Television, radio, magazines, books, 
and newspapers provide any American 
who can hear or read with the means 
of keeping abreast of military develop 
ments and of forming judgments that 
can be applied at the polls. 

Once the citizen has been equipped 
with a fundamental knowledge of the 
military establishment and has ex- 
panded that knowledge by study and 
observation, the task of establishing a 


understanding between the 


and 


sound 


civilian military worlds will be 
accomplished. 

No man who knows what goes into 
the operation of a heavy bombardment 
wing can regard its officers and men 
as robots, incapable of thinking or act 
ing for themselves. 

No man who has seen the executive 
ability required of a successful tank or 
commander could 


infantry company 


doubt that man’s ability to make his 
own way in civilian life. 

Most important of all, a comprehen- 
sive knowledge of military organiza 
tion, methods, and problems would 
eliminate much of that searing, blanket 
criticism which has so often been di 
rected at the military in this country 
without forethought, without accurate 
knowledge of the situation, and, hence, 
without justice. 

There are bound to be many areas 
in an organization of some four to five 
million men and women, military and 
civilian, that will justify criticism. The 
advantage of an informed public is the 
ability to discern those areas that de- 

— 7 serve criticism and to 

ail spare from corrosive, 
demoralizing blame 

their 
job honestly and efh 


ithose who do 
ciently. 
An increased civilian awareness of 
the scope of the military operation and 
its problems would benefit the services 
no less than the civilian population. 
All too often the prevailing ignor- 
ance of military standards and pro- 
cedures among so large a part of our 


citizenry has been the cloak for the 


mediocre and the shirker within the 


military family, A public which is fully 
aware of what is to be expected of 
each officer, enlisted person, and civilian 
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in the Military Establishment will auto 


matically put a tremendous and con 


tinuing pressure on every level of that 


establishment for the elimination of 


the unfit. 
The gap of understanding that now 


err 


exists between the mil 


itary services and a 
large part of the pub 
lic must be bridged 
from the military side 
SS as 
civilian, 

The 


States can take pride in the number of 


well as from the 


armed forces of the United 
officers and men who have developed 
a profound knowledge, not only of 
their own profession, but of the world 
around them. 

The aim of the American public and 
must be a 


its Military Establishment 


solidarity of purpose and an under 


the relationship they bear 
to each This 
only by a constant effort on the part 


standing of 


other. can be achieved 


of both the civilian and the soldier. 


E can no longer afford to treat the 

armed services as the stepchildren 
of the Nation. Tens of thousands of 
young men, needlessly sacrificed, and 
billions of wasted dollars should have 
taught us by now that the idea of trans- 
forming a military acorn into a mighty 
oak overnight without a terrible pen 
alty being exacted from the Nation 
and its people is a hallucination. 

If our democracy is to reach its full 
est maturity—if it is to avoid the pit 
fall of hero worship that destroyed 
Rome—then we must find a solution 
to the problem of maintaining a large 
military establishment as a component 
and healthy part of a free society. 

There is only one road to such a solu- 
tion—the road of study, of honest dis 
cussion, of patience, and of faith in the 
Christian, democratic ideals which have 
made this Nation great. The civilian 
and the soldier must travel that road 
together, united in understanding, in 
purpose, and in the common bond of 


citizenship. 





From Gatling to Vulcan 


Some reminiscences of experiments with an almost-forgotten weapon 


that helped to develop the new power-driven, power-fed, revolving- 


barrel aircraft cannon which gives our fighters amazing firepower 


ECENT publicity on the 20-mm. 
Air Force Gatling gun, called 
the “Vulcan,” has been noted 
with interest, more especially the re- 
this 


September-October 1956 issue of Orp- 


cent article on weapon in the 
NANCE (“Return of the Gatling,” by 
Lloyd Norman, page 361). 

Now that the Air Force Gatling has 
been declassified to such an extent | 
am prompted to submit some of the 
background for purposes of general in- 
terest and for possible stimulus of fu- 
ture ordnance research. 

In the Orpnance article, mention 
was made of my former company, 
Johnson Automatics, Inc. The article 
suggested that the Johnson organiza- 
tion had something to do with testing 
the power-driven Gatling system. 

Coming not as a stranger to the Gat- 
ling system, it is interesting for 
me to recall several events in 
the Gatling cycle which led to 
its aircraft development pro- 
gram, 19460-19506. 

During 1945 the Small Arms 
Branch of the Army Ordnance 
Research and Development Service was 
especially interested in high-cyclic-rate 
machine guns or cannon of calibers .60 
and of 20 mm. for aircraft. Col. R. R. 
Studler was then chief of the branch, 
and on his staff was then Maj. Cleves 
Howell—another “gun bug.” 

“Doc” Howell cornered me one day 
in 1945 and suggested that the old Gat 


ling should be tried out with a power 


618 


Lieut. Col. Melvin M. Johnson, Jr. 





Colonel Johnson, Ordnance In- 
active Reserve, is a well-known 
automatic arms expert, inven- 
tor, and author. 





drive for calibers .60 and 20 mm., air- 
craft adaptation. We were in a car in 
Connecticut en route to solve some 
belt-link problems for ground guns at 
a Waterbury contractor’s shop. 

I recall making some pungent points 
about belt links in a power-driven Gat- 
ling! I also noted that the late Dr. 
Richard Jordan Gatling had already 
fired an electric-drive Gatling just be- 
fore his death in 1903. (Nothing new 
under the sun?) 

“Doc” Howell persisted, and I, hav- 
ing been on the “it can’t be done” end, 

not once but many times, took 
belit- 


: pleasure in sadistically 
tling the Gatling for aircraft. 
Actually in i945 the Gatling 
violated many _hard-and-fast 
military requirements, For ex- 
ample, it was not self-operated 
or self-fed. These were requirements 
over which I had struggled with some 
pain for the Office of Scientific Research 
and Development during 1942-1945. 
However, the idea of hearing an old 
.45-70 Gatling fire a power-driven burst 
appealed to me, as did the thought of 
bucking stated, and often obsolescent, 
military requirements—one of my fa- 
since 1936. Colonel 


vorite activities 


Studler listened patiently to the story, 
then gave his personal and official sup- 
port to a feasibility study plus firing in- 
vestigation of a power-driven Gatling. 
This went as a contract to my com- 
Automatics, Inc., as 


pany, Johnson 


noted in the reference article. 


RITING the evaluation and pro- 
jecting all the problems visualized 

was easy. But we had much trouble 
digging up a Gatling in shooting condi- 
tion and an Accles feed (103-round 
drum). At last we found a 1o-barrel 
Gatling, and we fixed an Accles feed. 
Late in 1945 we rigged up a power 
drive and prepared to fire at our test 
range in Cumberland, R. I. I regret 
now we took no pictures; even more 
do I that René Studler 
Cleves Howell were not able to be pres- 


regret and 
ent when we fired, due to other duties. 
We arranged the motor to give a 
cyclic rate of 3,800-4,000 rounds a min- 
ute on one try and 5,500-5,800 rounds 
a minute on the second try. This was a 
10-barrel .45-70, model 1886 Gatling. 
We loaded the Accles feed with fifty 
rounds, letting the feed run up to 
speed on the first fifty-three, empty. 
Those fifty -45-70 
black-powder 500-gram cartridges, at 


two bursts of 


some 1,359 foot seconds, sounded like 
just “BLAWP, tinkle, tinkle.” 
There was, of course, quite a cloud of 


one 


hundred 
“tinkle” 


smoke. The patterns at one 
The 


came from the empty cases. 


yards were excellent. 
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We finally had an extractor casualty, 
but I am still amazed at the per- 
formance of that 1886 Gatling—5,800 
rounds a minute for 50 rounds clocked 
The 


amazed, too! Dr. Gatling had achieved 


electrically. gun was probably 
a rate of some 3,000 rounds in 1903, so 
he would have gotten quite a 

kick out of this 


this was almost double the speed 


1945 test, for 


he attained with the gun. 
Winchester acquired the gun 
and feed in 1949. It now re 
poses in the arms museum of! 
Olin Mathieson Chemical Corporation 
where I not infrequently view it with 
affection and ineradicable memories. 
These firings, together with other 
data and analyses, were embodied in 
my feasibility report to Ordnance. | 
made reference to electric power and 
“clutch” belt-fed aircraft 


gun, noting the special qualifications 


needs for a 


of several large companies in these 
fields. The project was thereafter given 
to the General Electric Company by 
Ordnance in 1946. 

I did not see the “Gat” again, in any 
way, until 1951 while serving the Re- 
search and Development Board. Its 
sound was not then nor is it now un- 


familiar. Actually it sounds like a high 


speed outboard motor without a mut 
fler. I am reminded of an old Ord 
nance verse which from memory goes: 
“Where battles yet unfought are won, 
by test shots from a single gun.” 
I should like now to submit what I 
regard as some lessons learned for ord- 
nance and industrial research in 
the Gatling saga. 


system 


Here is a weapon 


which existed a century ago; 


which was actually “demon 
strated” by Gatling’s staff in the 
Civil War: a 


General Custer refused to carry when 


weapon which 
he led elements of the immortal 7th 
Cavalry to slaughter at the Little Big 
Horn. It was used in such calibers as 
.50-70, .45-70, .30-40, .30-06, and sev 
eral small cannon calibers—up to one 
inch by several nations. It was power- 
driven by Dr. Gatling in 1903; gave its 
name, “Gat,” as slang for a gun; and 
was completely abandoned early in the 
twentieth century. In fact, for the 1945 
test, I could not find anywhere even 
one caliber .30-06 or one caliber .30-40 
Gatling, of the period 1896-1910. 

Instead we had to use one of 1886 in 
.45-70 with a 103-round repaired Accles 
feed. 


Yet this weapon system is now highly 


praised by the U. S. Air Force for its 
most supersonic jets. 
Lesson One is that we should save 
working samples of all weapons; that 
we must evaluate a weapon system on 
functional grounds, whether new or 


old: 


dental, 


rather inci 


that weapon age 1s 


and 


because prior experienc e 


use are not handicaps in functional 


evaluation. 


Thus we find knives still used in 
combat. The revolver is over a century 
in age as a system—what police officer 


does not carry a revolver? This, as 
with the Gatling, is because of func 
tional application. The system works! 
It is applicable because it is reliable, 
not necessarily because it is old. This 
is true also of the venerable Winchester 


30 carbine, Model 1894. 


+30-3 


S toss next lesson is noted in develop 
ment time. Cleves Howell batted 
out the Gatling idea for aircraft in the 
fall of 1945. I fired the experiment and 
wrote the report by the turn of 1946. 
signed up General 


Colonel Studler 


Electric between January and June 


1946. Most of this lag was procedural. 
The basic system certainly was not 
new. But the feeding was new, and 


the speeds of fire were far beyond those 


The new “Vulcan” fast-firing, 20-mm. aircraft cannon, left, is shown with its famous 19th-century predecessor, the 


Gatling gun, patented in 1862. Both weapons have a cluster of rotating barrels to increase cyclic rate 


Army photo). 





of the old Gatling. It has been ten 
years in development, but the Gatling 
traveled a rough road during 1946- 
1956. There were some years when the 
Vulcan project looked like a lost cause 
on the research budget. 

Lesson Two is this: You should and 
can develop such an item in much less 
than ten years—but only if you really 
follow through on the whole program. 
Moreover, the Gatling story teaches us 
that our weapons developments can, 
must, have no 


and for survival 


association with the monthly ups and 


our 


downs of international or even 
national affairs. 

Note that the Vulcan project 
commenced just as we had de- 
feated our enemies of the Sec- 
World War. “Why de- 


velop a new gadget when we 


ond 


have just beaten two enemies with old 
gadgets?” So the lesson is that peace- 
time is research and development time 
—that “development never ends.” 

The third lesson relates to what are 
called military requirements or charac- 
teristics, Every service is tending now 
gradually to shy away from these be- 
cause the users are being faced with so 
many new and novel needs. Moreover, 
in the past there have been many in- 
stances where military requirements 
were one or two wars behind the cur 


rent war. 


K* YR example, aircraft machine guns 
for World War II airplanes were 


“required” to be not more than 20 mm., 
self-actuated, self-fed, and of silhouette 
consonant with wing installations in 
prop-propelled aircraft. A most con- 
cise set of military requirements could 
be prepared along those lines—and 
were! 

So Cleves Howell was driving with 
me on a Connecticut highway to bat- 
tle with a belt-link problem, and he 
wanted to try a power-driven and 
powered Gatling, thereby violating 
all that was then sacred in aircraft ma 
chine-gun military requirements, to say 
nothing of the silhouette! 

I need not describe here the changes 
in aircraft structure, design, space, 
speeds, fire control, and air tactics in- 
volved. For this purpose the Vulcan 


acceptance is an answer, 
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Much has changed in aircraft dur- 
ing the past decade, and it is noted 
that in the obituary of the late Gen. 
Jacob Fickel, who died in 1956, refer- 
ence was made to his part in demon- 
strating how a bolt-action rifle could 
be fired from an airplane in 1911. The 
Wrights flew General Fickel for the 
demonstration. 

So Lesson Three suggests that we steer 
away from “requirements” and search 
for “goals.” The first goal is, of course, 
peace. Short of that the Gatling teaches 
us that there is much value in support- 

ing high cyclic rate per mini- 
mum of pound capability as a 
“goal” without tag-tailing onto 
the program a flock of last-war 
requirements. 
Military goals must be under- 
stood as that which we hope to 
approach—but never quite reach, Our 
vehicle will be imagination, powered 
by aptitude, flexible procedure, under- 
standing, and experience. If we lack 
these there will be no development in 
the terra-celestial sphere of our today 
strive 


or tomorrow. Let us therefore 


for “military goals,” not “require 
ments,” for the future. 

The fourth lesson from the Gatling 
is adaptation. This is not merely be- 
cause the Gatling is old but because it 
represents an unusual contribution to 
development, one which now appears 
in the Vulcan; yet none shall deny that 
development never ends. 


Those who 


development well know the meaning 


dedicate themselves to 





“Here is a weapon system 
which existed a century ago; 
which was actually ‘demon- 
strated’ by Gatling’s staff in 
the Civil War; a weapon 
which ‘General Custer refused 
to carry when he led elements 
of the immortal 7th Cavalry 
to slaughter at the Little Big 
Horn. It was used in such cal- 
ibers as .§0-70, .45-70, .30-40, 
.30-06, and several small can- 
non calibers—up to one inch 
by several nations. It was 
power-driven by Dr. Gatling 


in 1903.” 











of merger; that is, the merger-mar- 
riage of known and experienced ele- 
ments into a specific weapon. The Vul- 
can constitutes a most notable example 
of such a marriage, coupled with the 
reincarnation of a weapon which was 
demonstrated at Gettysburg during the 
Civil War and which Custer left be- 
hind en route to the Little Big Horn. 


use of 
they 


ESSON Four 


adaptable elements 


suggests 
because 
are adaptable, not necessarily because 
they are historical. But Lesson Four also 
teaches us that a combination of known 
and substantiated elements often can 
give us a more rapid and practical sys- 
tem than a merger-marriage of mud- 
dled mysteries. 

The fifth lesson is purely technical 
and beautifully brief. You cannot beat 
down a sound basic system. Consider 
the wheel, the hammer, the stone-age 


hatchet, the knife. 


HE sixth lesson is that procedure, 

the potent pattern of organization, 
is “shot down,” in Pentagon patter, by 
the Gatling Vulcan. Again, speaking 
not as a stranger, I know, even from 
memory, how many times procedure 
nearly gobbled the Gatling. 

During 1946-1956 the Gatling en- 
countered much more procedural than 
technical difficulty. But sounding, may 
I repeat, like an outboard motor with- 
the Gatling 


muffler, prototypes 


out 
gave sufficient rhythmic music to im- 
press the most uninitiated administra- 
tors. Its stoppage record, per number of 
models and rounds fired, also lends out- 
standing technical support to its tri- 
umph over procedures. 
The lesson therefore is: Adapt pro- 
cedures to development needs, not de- 
velopment to procedures. Lest there be 
doubt, consider the history of the law, 


especially during the era of equity. 


F Dr. Gatling were alive today I 

wonder what he would think about 
the Vulcan—noting the press and other 
publicity of 1956? 

Today Dr. Gatling stands in the 
record book of ordnance as an “uncom- 
mon man.” In conclusion, I submit he 
was! May we all go and with patience 


imitate his example. 
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Maj. Gen. Charles M. Wesson 


In Memoriam 


A]. GEN. Charles Macon Wesson, Chief of Ord 

nance of the Army from 1938 to 1942 and director 

of the vast Army weapons program of the United 
States until six months after Pearl Harbor, died at Walter 
Reed Hospital on November 24, 1956. He had retired from 
active duty May 31, 1942. 

For his service in the First World War he was awarded 
the Distinguished Service Medal. He won an oak leaf clus 
ter to the D.S.M. for his World War II service, with the 
following citation: “Major General Wesson was charged 
with the expansion of the Ordnance Department and the 
conduct of the greatest ordnance program of all time. In 
this position General Wesson demonstrated rare technical 
knowledge, drive, and good judgment and handled the work 
of the Department with such skill and boldness as to con 
tribute greatly to the success of not only the war efforts of 
the United States but those of the United Nations.” 

General Wesson was recalled to active duty on June 1, 
1942, for service with the Lend-Lease Administration. For 
his outstanding service during this period of his career, 
he was awarded the second oak leaf cluster to his D.S.M. 

General Wesson was born in St. Louis, Mo., July 23, 1878. 
He was graduated from the United States Military Acad 
emy, West Point, a member of the Class of 1900. 

First as an officer of the Cavalry and later of the Ord- 
nance Department, he won recognition as an aggressive 
leader, He entered the Ordnance Department in 1907. Sub 
sequently he was an instructor at West Point. For seven 
years he was on the staff and later became commanding 
officer of Watertown Arsenal, Watertown, Mass. 

General Wesson served in France during the First World 
War, where he was in charge of construction and mainte 
nance of ordnance for the A.E.F. and commanding officer 
of the ordnance repair shops at Mehun-sur-Yevre. 

Following graduation from the Army War College in 
1925, General Wesson was assigned to command the Aber- 
deen Proving Ground where he was instrumental in bring 
technical establishment to its world-re 


ing that famous 


nowned prominence, Later he was assistant military attaché 
at the U. S. Embassy, London, England. At the time of his 
appointment to be Chief of Army Ordnance in 1938, he was 
completing a second tour of duty as commander at Aber 
deen. 

The gathering European war clouds in 1938 witnessed 
the beginning of the largest arms-production program in the 
history of the United States. General Wesson directed the 
Army phase of this program, utilizing the research and pro 
duction facilities of American industry to maximum effect. 

For this, in addition to the oak leaf cluster to his D.S.M.., 
he was awarded the Maj. Gen C. C. Williams Gold Medal 
of the American Ordnance Association at a testimonial din 
ner given by the Association at the Waldorf-Astoria, New 
York City, on May 28, 1942. The dinner was attended by 


leaders of the armed forces and American industry. 


N this occasion tributes to his leadership were paid by 
I i 


Bernard M. Baruch, World War 
War Board: Robert P. 


tary of War; Lieut. Gen. William P. Knudsen, director of 


I Chairman of the 
Industries Patterson, Under Secre 
production; and General Wesson’s successor as Army Ord 
nance Chief, Lieut. Gen. Levin H. Campbell, Jr. 

Henry L. Stimson, Secretary of War, paid tribute to Gen 
eral Wesson at this testimonial dinner in these words: “To 
you fell the responsibility of directing our tremendous war 
time ordnance program, a program unequaled in size by 
anything in our history. From a small organization in 1938 
when you became Chief of Ordnance, you have built the 
splendid machinery capable of handling our program of tens 
of billions of dollars of ordnance matériel.” 

General Wesson maintained a great personal interest in 
the affairs of Army Ordnance and the American Ordnance 
Association to the last. The Association was the recipient of 
his counsel and active codperation throughout his entire 
military career and in his retirement. His passing is deeply 
mourned by his wide circle of friends and admirers in the 


Ordnance Association and the Army, 








The Navy's new air-to-air guided missile, Sidewinder, above, and the pressure-suited pilot make a strong air-defense team. 
Sidewinder is a rugged, reliable, inexpensive weapon effective against bombers or fighters up to 50,000 feet (Navy photo). 
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e Four seminars on new technological developments in 
American armament were conducted at the annual A.O.A. 
Industrial Preparedness meeting at the Waldorf-Astoria in 
New York, December 5, 1956. 

Each seminar consisted of presentations by experts from 
industry and the armed forces on phases of armament tech- 
nology which are currently demanding intense research and 
application. 

The first seminar—“New Developments in Metallurgy”— 
was presided over by Dr. R. F. Mehl, director, metals re 
search laboratory, Carnegie Institute of Technology, Pitts- 
burgh. He was assisted by Col. Benjamin S. Mesick, 
manager, Arthur D. Little Inc., Los Angeles; Comdr. 
Frank G. Scarborough, Bureau of Ships, United States 
Navy; and Dr. J. B. Johnson, chief scientist, aéronautical 
research laboratory, Wright-Patterson Air Force Base, 
Dayton, Ohio. 

The second seminar—“New Developments in Electronics” 
—was presided over by Daniel E. Noble, vice-president, Mo- 
torola, Inc., Chicago, and chairman of the Guidance and 
Control Committee, Guided Missile and Rocket Division, 
American Ordnance Association. He was assisted by Rear 
Adm. Rawson Bennett, Chief of Naval Research, United 
States Navy; Dr. W. J. Pietenpol, director of development, 
solid state devices, Bell Telephone Laboratories, Inc., Mur- 
ray Hill, N. J.; Col. Richard J. Meyer, chief of the Research 
and Development Division, Office, Chief Signal Officer, 
United States Army; and Col. Gordon Gould, Jr., chief, 
Communications and Electronics Division, Air Research and 
Development Command, Baltimore, Md. 

The third seminar—“New Developments in Instrumenta 
tion”—was presided over by Ralph L. Goetzenberger, vice 
president, Minneapolis-Honeywell Regulator Company, 
Washington, D. C., and chairman of the A.O.A, Fire Con- 
trol Instrument Division. He was assisted by Col. Bernard 
R. Luczak, chief, Integrated Range Mission, White Sands 
Proving Ground, N. Mex.; Capt. W. R. Hunnicutt, U.S.N., 
Research and Development Division, Bureau of Ordnance, 
United States Navy; and Col. Richard Gibson, Headquar- 
ters, Air Development Center, Holloman Air Force Base, 
N. Mex. 

The fourth seminar—“New Developments in Propulsion” 
—was presided over by Charles W. Guy, assistant manager, 
propulsion center, Rocketdyne division of North American 
Aviation Inc., Los Angeles, and chairman of the Propulsion 
Committee, A.O.A. Guided Missile and Rocket Division. 
He was assisted by Col. Miles B. Chatfield, Research and 
Development Division, Redstone Arsenal, Huntsville, Ala.; 
Comdr. Howard H. Montgomery, Propulsion Branch, Re- 
search and Development Division, Bureau of Ordnance, 
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United States Navy; and Col. Paul Nay, chief, Aéronautics 
and Propulsion Division, Air Research and Development 
Command, Baltimore. 

Louis Polk, vice-president of the Association in charge of 
Technical Divisions and Committees, was chairman of the 
morning program. He is president of the Sheffield Corpora 
tion, Dayton, Ohio. The afternoon program was presided 
over by Robert L. Biggers, Association vice-president for 
Posts and Chapters. Mr. Biggers is president of the Fargo 
Division, Chrysler Corporation, Detroit, Mich. 

All texts will be published in succeeding issues of 


ORDNANCE. 


e The Roles and Missions Memorandum issued by Secre 
Defense Charles E. Wilson 


of effect—Army aviation and intercontinental ballistic mis 


tary of has two main areas 
siles. Both are fields of most serious import; instant readi 
ness in both is essential. It would seem that policy will be 
fluid to meet constantly changing demands brought about 
by technological advances. 

In matters affecting the use of aircraft by the Army, the 
combat zone is defined as extending not more than one 
hundred miles forward of the general line of contact between 
American and enemy ground forces. Its extension to the 
rear of the general line of contact will be designated by the 
appropriate field commander, and normally extends back 
of the front lines about 100 miles. 

The Army aviation program will consist of those types 
of aircraft required to carry out the following Army func 
tions envisaged within the combat zone: (1) Command, 
liaison, and communications; (2) Observation, visual and 


and 


photographic reconnaissance, fire adjustment, topo. 
graphical survey; (3) Airlift of Army personnel and ma 
tériel; and (4) Aéromedical evacuation. 

The Army aviation program will not provide for aircraft 
to perform the following functions: (1) Strategic and tacti 
cal airlift, (2) Tactical reconnaissance, (2) Interdiction of 
the battlefield, (4) Close combat air support. 


e The following new guide lines for intercontinental ba! 


les have 


listic missi been established in the Secretary's 
new policy statement: 

1. The Army is assigned responsibility for the develop 
ment, procurement, and manning of land-based surface-to-air 
missile systems for point defense (specified geographical 
areas, cities, and vital installations). Currently, missile sys 
tems in the point-defense category are the Nike, Nike B 
(Hercules), and land-based Talos. 

2. The Air Force is assigned responsibility for the devel- 


opment, procurement, and manning of land-based surface 
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to-air missile systems for area defense. Currently, the missile 
system in the area-defense category is the Bomarc. 

3. The Navy, in close codrdination with the Army and 
Air Force, is assigned responsibility for the development, 
procurement, and employment of ship-based air-defense 
weapon systems for the accomplishment of its assigned 
functions. 

4. The Marine Corps is authorized to adapt to its organic 
use such surface-to-air weapons systems developed by the 
other services as may be required for the accomplishment of 


its assigned functions. 


e Mr. Wilson declared that no basic changes in the present 
réles and missions of the armed services were neces- 
sary but the development of new weapons and of new stra- 
tegic concepts, together with the nine years’ operating ex 
perience by the Department of Defense, pointed up the need 
for some clarification and clearer interpretation of réles and 
missions. 

“We have recognized the need for a review of these mat 
ters,” he said, “and from time to time certain steps have 
been taken and we are now taking others to improve the 
effectiveness of our over-all military establishment, to avoid 
unnecessary duplication of activities and functions, and to 
utilize most effectively the funds made available by the peo- 
ple through Congress.” 

Mr. Wilson pointed out that clarification and interpreta 
tion of rdles and missions does not in itself predetermine 
the weapons to be used by each of the armed services and 
their numbers, nor the numbers of men to be trained in 
various fields. 

“It should be clearly understood,” he said, “that the ap- 
proval of rdles and missions of the armed services for guid- 
ance in peacetime does not predetermine the weapons or 
forces which a commander in the field would be permitted 
to use in the event of war. Also, the development of a weapon 
by a particular military department does not in itself prede- 
termine its use. Such determinations rest with the Secretary 
of Defense after considering the recommendations of the 
Joint Chiefs of Staff and the Secretaries of the military de- 


partments.” 


e The United States is neglecting its talented youth, ac- 
cording to Rear Adm. H. G. Rickover, chief of the naval 
reactors branch of the Atomic Energy Commission, He 


proposed that industry and labor, together with educational 


foundations, set up a series of twenty-five free secondary 
academic schools for the education of talented youths “now 
being miseducated by lock-step methods in the Nation's 
secondary schools. 

“Our schools,” Admiral Rickover said, “do not perform 
their primary purpose, which is to train the Nation’s brain 
power to the highest potential. We shall not do justice to 
our talented youth until we seek them out at an early age— 
no later than 10 or 11—and educate them separately from 
the rest of the children. This should be done preferably in 
separate schools or if this is not possible in separate classes.” 


The new talent schools would be on a par with the best 
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academic high schools. The only requirement for entrance 
would be the ability to pass an examination designed to 
weed out the unfit. 


e In this place in our last issue an erroneous statement 
published allud- 
ing to the excellent work being done by the Army Chemical 
Corps and notably the Chemical Warfare Laboratory at 


was regarding chemical warfare. In 


Edgewood Arsenal, the statement was made that “Chemi- 
cal warfare has been outlawed by treaty .. .” 

We have been gently and properly reminded that this is 
an error in so far as the United States goes. Our informant 
is Lieut. Col. O. E. Roberts, Jr., secretary-treasurer of the 
Armed Forces Chemical Association. He writes: 

“Any inference that the United States of America is re- 
strained or barred by any treaty from the use of ‘chemical 
warfare’ is unjustified by the facts. Field Manual 27-10, De- 
partment of the Army ‘Rules of Land Warfare,’ page 29, 
headed ‘Gases & Chemicals’ states that the United States is 
not a party to any treaty now in force that prohibits or re 
f 


stricts the use in warfare of toxic or nontoxic gases or of 


smokes or incendiary materials, etc.” 


e With airborne landings having been made by our allies 
in the Far East, and the rédles and missions of the serv 
ices being spelled out more distinctly than before, many eyes 
have been turned on the Army’s reactivated iorst Airborne 
Division. Great things are expected of this division as the 
forerunner of a new extremely mobile type of major Army 
unit, Although still dependent upon outside airlift, it con- 
tains its own reconnaissance aircraft and helicopters for in 
trazone operations. It contains unusually high firepower in 
new light weapons, all of which are air-transportable, and 
it is organized around five combat groups instead of the 
usual triangular divisional arrangement of the past. 

Early reports indicate that each combat group will be logis 
tically self-sufficient for longer periods than present units of 
the same size. They will have good offensive punch but will 
still need the backing of heavy armor. 

On the other hand, there are many who are concerned 
that the new outline of réles and missions may restrict the 
efficiency of airborne divisions. It is hoped that sensible in 
terpretation of this new directive will allow the Army to go 
ahead full steam in developing a modern fighting unit pre 


pared to survive and fight battles in this atomic age. 


e The Air Force is rushing completion of a giant concrete 
the Mojave 
will provide the means to test rocket engines and missile 


test stand in Desert in California which 
components having up to one million pounds of thrust. 
Anchored some 60 feet in solid rock, with an over-all length 
of 200 feet, the stand is designed like a reénforced-concrete 
bridge. Over 26,000 cubic yards of concrete are being used 
in the structure. It includes a 54-foot concrete cantilever, 15 
feet at the outer end and 4o feet thick at the haunch. This 
cantilever is approximately 150 feet over a flame-deflector 
pit which will lead the gases from the test vehicles away 


from the stand. 
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The Peaceful Power of Strength 


An Editorial 


HE effectiveness of the time-honored position of the 

American Ordnance Association is again being dem- 

onstrated—that national peace is a direct function of 
national strength. The difficult state of affairs in the Near 
East provides the occasion for this comment. 

The A.O.A. position was well described by former Un- 
der Secretary of the Army John Slezak, speaking at a meet 
ing of the Association’s Chicago Post. Mr. Slezak is a for- 
mer director and a member of the Association’s advisory 
board, He is a national leader with long experience in indus 
try, and he achieved a superb record as a colonel of Ord 
nance and as chief of the Chicago Ordnance District in 
World War II. 

“The terrifying effects of nuclear weapons,” Mr. Slezak 
said, “bring to us very dramatically the urgent need to find 
a way to solve our difficulties by other means than force. 
Willy-nilly we live on the same planet, and that same planet 
has shrunk in size so much that it is increasingly more dil 
ficult to destroy our enemies without at the same time at 
least partly destroying ourselves. There must be a_ better 
way! 

“Perhaps the time has come that we may properly change 
our famous slogan ‘peace through strength’ to ‘peace through 
strength and understanding.’ In the long run, the under 
standing of ourselves and of others may well succeed where 
the rule of ‘might makes right’ has failed. . . 

“However,” Colonel Slezak continued, “regardless of the 
loose statements that the next war, if it comes, will be over 
in a matter of days and that only the weapons on hand at 
the beginning of the war will be of any consequence to us, 
our strength does not lie in huge stocks of weapons and 
guns that deteriorate and grow obsolete, but our strength 
lies in the ability of our people to create and to produce. 
In other words, our strength lies in our ability as a nation 
to convert our total national resources into military strength 
quickly and effectively. 

“This has been the basic philosophy of the American 
Ordnance Association since its very inception, and the tre 
mendous effect that this attitude has had on the safety and 
security of our country is incalculable.” 

Peace through strength may eventually lead, as Colonel 
Slezak suggests, to peace through strength and understand 
ing. We devoutly hope so. But strength is today’s impera 
tive. All of us are fully aware of the fact that strength is not 
needed when mutual respect and fraternal good will charac 
terize international relations. This day should be hastened, 
as far as lies in our power and by every means in our power. 

That such a day has not yet arrived, despite our earnest 
efforts, leaves us no recourse but to maintain our strength 
against all hazardous international contingencies. 

Strength, however, is a 2-edged sword—it can protect 
the liberty of free men, but it can also be an instrument in 


the subversion of that liberty. 


By this we mean that strength of its very nature creates 
a climate and atmosphere of complacency and well-being. 
We are secure. We have nothing to fear. We can enjoy the 
good things of life behind an impenetrable barricade. 

The danger is that’ we can become so dedicated to the 
cause of peace that we will accept peace on any terms and 
at any price. Such an attitude would inevitably lead to the 
subversion of all moral values by which men live decent and 
fruitful lives. 

Perhaps these thoughts were in the mind of Adm. Arthur 
W. Radford, Chairman of the Joint Chiefs of Staff, who 
declared on several occasions that the efforts of the United 
States to maintain military and moral strength were insepa 
rable from efforts to live in secure freedom. 

To live in freedom, he emphasized, is more important 
than peace. Not all wars are bad and not all peace is good, 
he added. Great men of history, he recalled, valued freedom 
“more than peace or wealth or life itself.” 

Admiral Radford’s remarks were believed to reflect a 
widely held view that too many citizens had gained the im 
pression that their leaders sought peace at any price. 

Describing himself as a student of war and peace, Ad 
miral Radford stressed the fact that no one detested war 
more than he and the 2,800,000 men and women in uniform 
he represented. But in talking on the subject of war and 
peace, he asserted that “we sometimes like to paint one all 
black and the other all white.” 

Noting occasions when war had developed teamwork 
and greatness of spirit among nations, Admiral Radford 
remarked that “peace has sometimes been the triumphant 
handiwork of deception, chicanery, and expediency over that 
which is morally right.” He cited the Munich agreement and 
the bitter struggle of the Hungarian people as an example 
of the generations of hate and brutal oppression that 
stemmed from the loss of freedom. 

“Surely this means something,” he continued. “To me, 
it means that there are greater considerations in this world 
than the presence or absence of war. By greater considera 
tions I mean the hopes and aspirations of people. | mean 
the ideals of individual liberty and spiritual values under 


God.” 


LTHOUGH peace is not the supreme moral value in 

life, the major consideration is that strength is necessary 
to safeguard peace and, if war should be thrust upon us be 
cause of our defense of moral values, then strength will be 
needed to restore a just peace. 

The position of the American Ordnance Association is 
founded on the hard rock of experience. Once again in these 
troubled days the philosophy of the peaceful power of 
strength has been demonstrated to be a wise and effective 
one. May we persevere in this philosophy for years without 


end! 





Southern Chapter Inaugurated with 
Navy Demonstration at San Diego 


\t San Diego a new Chapter of the 
\ssociation was inaugurated formally on 
October 17th at a 2-day meeting that was 
in A.O.A. Over 450 


journeyed by f 


outstanding annals. 


members train from the 


| US 


\ngeles area to join with their com- 


patriots in San Diego to initiate the 


Southern Chapter in a never-to-be-for 
gotten program. 
The U 


the occasion, ably seconded by Convair 
whisked the 


S. Navy was principal host for 
Excellent bus arrangements 
event to the 
Island Naval 
of Navy 
Next, on 


a sunny beach along the Silver Strand, a 


from one exciting 
other \ tour of the North 


Air Station 


crowd 
and a “scramble” 
jet fighters was the first event. 


complete Naval amphibious landing was 
presented by Rear Adm. F. C. Stelter, Jr., 
ind his Amphibious Training Command, 
Pacific Fleet 


rom 


special stands on the beach all 


hands saw the underwater demolition 
team prepare the way by blowing up ob 
stacles and countermining, followed by 
wave after wave of landing craft that dis- 
Marines had 
barked in the attack transport 


They hit the 


vorged 350 who been em 


Semi- 


NOLE beach yelling and 


smaller combat weapons 


added to the 


firing all their 


Realism was exercise 


when salvage boats dashed in to help re 
tract some landing craft stuck in the soft 
sand. Simultaneously a division of twelve 
helicopters landed other Marines on the 


flank with amazing alacrity. 


Rear Adm. A. P. Storrs, III, left, accepts 
check for Navy Relief Society from R. C. 
Geffs, president of the Los Angeles Post. 
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All were happy to dash to the quaint 
Hotel del Coronado for luncheon to for- 
tify themselves for a visit with the Con- 
vair Division of General Dynamics Cor- 
poration in the afternoon. At Convair’s 
vast Plant No, 2, B. F. 
eral manager, greeted the crowd. 
the Air Force F-102 was in full produc- 


Coggan, the gen- 
Here 


tion, and it was possible to observe the 
thousands of steps necessary to assemble 
the components and then the major parts 
to turn out a complete fighting machine 

The tight schedule allowed only a few 
minutes to freshen up at the barracks be- 
fore assembly at the Admiral Kidd Club, 
Naval Training Center, for the reception 
and dinner meeting. The crowd had now 
swelled to more than 650. Distinguished 
representatives of all the rapidly grow- 
ing airframe and electronics industries 
that contribute heavily to missile produc- 
tion were on hand to greet the members 
and the naval commanders present from 
the Pacific Fleet. 

R. C. Geffs, Clary Corporation, presi- 
of the 
master introduced guests at the speakers’ 


dent Los Angeles Post, as toast- 
table and also many of the members who 
had labored so faithfully to establish the 
San Chapter. With 


ceremony, the Chapter was formally in- 


new Diego proper 
augurated, and its first chairman, Herbert 
Kunzel, president of Solar Aircraft Com 
pany, was presented with the charter 
Praise and heartfelt thanks were given 
the Navy for its generous codperation to 
Adm. C. C. Hartman, com- 
of the 11th Naval District, re- 
Admiral Hartman then introduced 
Adm. A. M 
Pacific Fleet, the 
honor and principal speaker. 
Admiral Pride spoke most interestingly 
of the East 
status country 


the Eastern 


which Rear 
mander 
plied. 
Vice Pride, Commander 


\ir Forces, guest of 


Far situation, the 
of each that 
Pacific, and its 
emphasized that it 
power and flexibility of the Seventh Fleet 
that enabled the United States to check- 
mate Communist advances. 

At the table Hon. 
Thomas S. Gates, Jr.. Under Secretary 
of the Navy; 


present 
borders on 
future. He 
was principally the 


speakers’ were: 


Admiral Pride; Admiral 


Hartman; Maj. Gen. Thomas A. Worn- 
ham, commanding general, Marine Corps 
Recruit Depot; Capt. Cecil T. Caufield, 
U.S.N., commander, Naval Training 
Center; Capt. Paul Foley, Jr., U.S.N., 
chief of staff, commander, Second Fleet; 
Capt. John E. Lee, U.S.N., commander, 
Submarine Flotilla One; Capt. H. L 
Reiter, U.S.N.; D. B. Acker, vice-chair- 
Chapter; and E. T 
Austin, secretary, San Diego Chapter 
Also at the table 

Black, Aircraft 
Coggan, Convair; Mayor Charles Dail of 
F, W. Fink, Ryan Aéronau 
tical Company; C. J. 
San Diego Chapter; Mr. Geffs; Herbert 
Kunzel; H. M. Palmtag, Solar Aircraft 
Company, Chapter 
Rheim, Rohr Air 
H. Rohr, Rohr Air 
Claude Ryan, 


man, San Diego 


were: Alexander 
Solar Company; Mr 
San Diego; 
Frandell, treasurer, 


chairman, member 
ship committee; J. E. 
craft Corporation; F 
craft Corporation; and T 
Ryan Aéronautical Company 

After the dinner few 
the club, as they had arisen at three or 


men lingered at 
four a.m., but retired directly to their 
double-deck bunks at the 
racks in preparation for an early reveille 


recruit bar 


Six a.m. came too soon, but a_ hearty 
Navy breakfast brightened up the crowd 
for its boat trip to the carrier Hornet, 
host ship for the day’s firing demonstra- 
tions. On board they were welcomed by 
the skipper, Capt. W. W. Hollister, and 
greeted by Rear Adm. A. P. Storrs, ITI, 
commander of Carrier Division 5 and in 
command of the Exercise Task Unit 

At sea in the operating area the two 
infantry landing 
rocketed, 


launched 


live targets, obsolete 
and na 


from the 


ships, were strafed, 


palmed by aircraft 


Hon. Thomas S. Gates, Jr., Under Secretary 
of the Navy, right, addresses dinner meet- 
ing of the new Southern Chapter of A.O.A. 
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A.O.A. members, above, line the deck of the aircraft carrier HorNet to wateh 
demonstration of naval firepower. Below, Marines stage an amphibious land- 
ing for the A.O.A. at the U. S. Naval Amphibious Base at Coronado, Calif. 


-- - 


Below, members of the newly inaugurated Southern Chapter of the Los Angeles 
Post gather at North Island Naval Air Station to inspect the facilities and 
aircraft and to watch a “scramble” maneuver of fast Navy jet fighter planes 


The newly elected Chapter officers, below, discuss future plans. Left to right are: 
H. M. Palmtag, membership committee; C. J. Frandell, treasurer; Herbert Kunzel, 
chairman; D. B. Acker, vice-chairman; and E. T. Austin, secretary of the Chapter. 


January-February 1957 


carrier SHANGRI-La. The sturdy craft 


sisted these attacks but were sunk by 


blazing 5”/38 main-battery guns of ¢« 
destroyers led by Destroyer Divisi 
a thrilling spectacle for the assem! 
Ordnance fraternity 

Throughout this enjoyable day at 
every opportunity was afforded by 
hospitable crew in Hornet for the gue 
to see the aircraft and the complex geat 
required in a combatant carrier. Coffe 
was always at hand, and the Navy cho 
at lunch was excellent. Never has ar 
American Ordnance crowd been treate: 
more royally 

During the day Mr. Geffs presented 
donation to Admiral Storrs for transn 
tal to the Navy Relief Society. The checl 
for $300 represented the excess of r 
ceipts over expenditures for the meeting 

Strongly supported by Bob Geffs, Lo 
Angeles Post president, and assisted | 
many other Chapter members, the Sa 
Diego Chapter has launched into A.O.A 
affairs in a memorable fashion, and the 


entire Association wishes it every success 


Meeting of the Bomb and 
Artillery Ammunition Division 
Is Held at White Oak, Md. 


The annual meeting of the Bomb 
Artillery Ammunition Division of 1 
American Ordnance Association was hel 
at the Naval Ordnance Laboratory 
White Oak, Md.. on October 5, 1956 
This date being the day following the 
A.0.A. Annual Meeting at the Aberdce 
Proving Ground, an excellent attendanc« 
was present 

[he presiding officer throughout th: 
meeting was Robert L. Telford, Divisio 
chairman and vice-president and execu 
tive officer of Mason & Hanger-Sila 
Mason Company, New York, N. \¥ 
Comdr. William W. Wilbourne, cor 
mander of the Naval Ordnance Labor 
tory, opened the morning sessior it 
warm word of welcome 

The following technical papers 
presented “Objectives of the Boml 
Committee,” by Brig. Gen. Merle H 
Davis, engineering and production cor 
sultant, Franklin, Vt., secretary of the 
Bomb Committee 

“Late Developments in the Cartridg: 
Case Field,” by Lieut. Col. Leigh W 
Worthing, Ordnance Ammunition Cor 
mand, Joliet, III 

“Current Research and Devel 
Projects in Packaging of Bomb 
munition Items,” by Harvey ( 
Cleveland Container Company, \W 
ton, D. C., chairman, Container Comr 
tee. 

“Trend in Fuze Designs,” by James E 
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Burke, Stewart-Warner 
Corporation, Chicago, Ill., and chairman 
of the Fuze Committee. 

“Use of Method Study in Maintenance 
Work,” by Harold S. van Buren, Procter 
& Gamble Company, Cincinnati, cochair- 
man of the Loading Committee. 

“The Future of Military Pyrotechnics,” 
by Dr. Herbert Ellern, director, research 
and development, Universal Match Cor- 
poration, Ferguson, Mo., chairman of the 
Military Pyrotechnics Committee. 

“Activities and Future Plans of the 
Shell Committee,” by Walter N. Howley, 
president, Lansdowne Steel & Iron Com- 
pany, chairman of the Shell Committee 

Following a delicious luncheon served 
in the headquarters building, the mem- 
bers of the Bomb and Artillery Ammu- 
nition Division spent an interesting after 
noon on specially conducted tours of the 


vice-president, 


laboratory. 


e AT TROY, N. Y.—The fall meeting 
of the Capital Cities Post was held at the 
Troy Country Club on Tuesday, Octo- 
ber 23rd. 

The presiding officer, Prof. A. A. K. 
300th, Post president, from Rensselaer 
Polytechnic Institute, opened the meeting 
with a brief business session. The guest 
speaker was Dr. Lindon E. Saline, man- 
ager of the regional General Electric en 
gineering Saline discussed 
the public responsibility for 
resources. He outlined the steps that could 
govern 


services. Dr 
manpower 
be undertaken by private and 
mental organizations to increase the sup- 
ply of engineers and scientists. 

Prior to the meeting an house 
was held at R.P.I. that enabled the mem- 


open 


bers and guests to observe demonstra 


tions in the science, engineering, and 


architecture departments at the institute. 


e AT CHAMBERSBURG, PA.—More 
than thirty members gathered at the Of- 
ficers’ Club at the Letterkenny Ordnance 
Depot on Tuesday, October 23rd, to plan 
the organization of a Cumberland Valley 
Chapter. 

William Strauss presided at the meet- 
ing which also was addressed by Col. 
Frederick G 
Letterkenny Ordnance Depot; 
Schwarz, the instigator of the 
forming a Chapter in this area; Brig. 
Gen, R. W. Daniels, U.S.N., Ret.; and 
Capt. J. M. P. Wright, staff consultant, 
A.O.A. headquarters. 


Waite, commanding officer, 
Albert P 
idea of 


national 
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It is expected that a membership of 
eighty to ninety members will rally to 
this new Chapter at the inaugural meet- 
ing which is planned for the middle of 
January. Prior to that time the members 
will be balloted to elect officers. 


e AT BEDFORD, MASS.—The Yankee 
Post held its fall meeting at Hanscomb 
Air Force Base on Wednesday, October 
24th. A large turnout of members as- 
sembled at the gate promptly at 4:00 
p.m, from were conducted 
on inspection of some of the equipment 
of the Cambridge Air Force Research 
Center. This included a C-121 equipped 
station, the new 


where they 


as an airborne radar 
F-102A delta wing fighter built by Con- 
vair, and the trusty F-86 Sabrejets in 
their hangars on round-the-clock readi- 


ness under the Continental Air Defense 
Command. 

After the reception and dinner, a brief 
business meeting was conducted by Post 
president M. Edgar Fain followed by a 
welcome from Maj. Gen. William M. 
Morgan, Hanscomb Air Force Base com- 
mander. 

The principal speaker of the evening 
was Col. Dorr E. Newton, Jr., deputy 
commander, who described the research 
and development problems in connection 
with developing a weapons system. An 
explanatory talk and film were presented 
by Dr. V. Alexander Nedzel of the Re 
search Center to show the operations of 
SAGE, the Semiautomatic Ground En 
vironment Air Defense System for the 
United States. 

It was a most worth-while meeting and 
gave all the members new insight into the 
effectiveness of the air defense of this 
country. 





General McAlister Addresses Meeting 
of Lone Star Post at Dallas, Tex. 


A.O.A. members of Northern Texas 
who form the Lone Star Post gathered 
in full strength at Dallas for their fall 
meeting at the Statler-Hilton Hotel on 
September 14th. 

After the invocation by the Rev. I. O 
Woodall, the new officers and directors 
were introduced by I. Nevin Palley, vice- 
Aircraft Corporation, 


president, Temco 


the outgoing president. 


Maj. Gen. F. M. McAlister, U.S.M.C. 


elected 
vice-president 


The newly president, R. C. 
Blaylock, of Chance 
Vought Aircraft Company, assumed the 
chair and introduced A. B. Thompson 


who delivered the preamble to the A.O.A. 
constitution. 

Following his introduction by Mr 
Blaylock, Maj. Gen. F. M. McAlister, 
U.S.M.C., Assistant Chief of Staff, 
Logistics, Marine Corps Headquarters 
Washington, D. C., the guest of honor, 
gave a splendid report on the new weap 
ons and equipment of the Marine Corps, 
the reasons for their design, and the man 
ner in which they are employed. The gen 
eral received a tremendous ovation, and 
the meeting was judged to be the most 
successful held by the Lone Star 
Post. 

The new officers and directors in addi- 
tion to Mr. Blaylock are: L. A. Childs, 
Jr., Temco Aircraft Corporation, Dallas, 
first vice-president; R. H. Norris, Dear- 
born Stove Company, Dallas, second vice- 
president; A. B. Thompson, Chance 
Vought Aircraft Company, Dallas, secre- 
Jordan, Chance 
Dallas, na- 
and the 


ever 


tary-treasurer; H. R. 
Vought Aircraft Company, 
tional Council 
following directors: 
Dallas; F. L. Lebus, Jr., Longview; 
W. W. Wells, Fort Worth: Forbes 
Mann, Dallas; F. W. Davis, Fort Worth: 
A. M. Kahan, College Station; I. N. 
Palley, Dallas; F. B. McKimball, Dal- 
las; Homef Dunn, Sherman; W. B. Free- 
man, Dallas; G. H. Brown, Wichita 
Falls; W. F. Joyce, Dallas; E. A. Mal- 
ick, McGregor; Maj. Earl M 
Campbell, Dallas. 


representative ; 
H. F. Haslbauer, 


and 


ORDNANCE 





Association Affairs 


Post and Division Activities 





Puget Sourid Post Holds 
Two-Day Meeting with the 
Navy at Bremerton, Wash. 


The Puget Sound Post members were 


guests of the Navy in a fascinating 2-day 
outing August 17th and 18th. The party 
from Seattle Col 
Mills, Post arrived at the 
Bremerton Navy Yard in the early after 
17th 


Jenkins, 


headed by Marmion 


president, 
noon of the and were greeted by 
Cat We. TFT. U.S.N., 
to the commandant of the 13th Naval Dis 
trict for The 
tain, a member 


assistant 


base matters 
A.O.A 
Navy ordnance expert, briefed the guests 


naval cap 


long-time and 
on details of the visit. 
A tour of the shops of the shipyard, 


Capt. D. J. Donaho, U.S.N. 


one of the largest in the country, was 
followed by a reception and dinner at the 
commissioned officers’ mess 

After the dinner meeting members ad- 
auditorium where the 
Capt. D. J 
U.S.N., described operations and arma 


journed to the 
guest of honor, Donaho, 
ment of the Navy’s air squadrons. Cap 
tain Donaho, commander of the Naval 
Air Missile Test Center, Point Mugu, 
Calif., who is specially well informed on 
naval air ordnance, gave an excellent and 
informative talk on the Navy’s air-power 
potential. 

The captain’s talk 
make the members feel more at home the 


helped greatly to 


next day on the cruise aboard the Hor 
NET. Those make the 
trip were accommodated on board over 


members able to 
night and were up early to witness under 
way preparations 

After clearing the shipyard, all hands 
of the Puget Sound Post were welcomed 
by the ship’s officers who guided them in 
an inspection tour of the Hornet, especi- 
ally its armament and ordnance 

As this was a preliminary shakedown 
trip, the commanding officer, Capt. N. A. 
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Campbell, conducted drills and exercises 
also witnessed by the A.O.A. party 
Upon arrival at the Naval Ammunition 
Depot at 
barked and returned by bus to Bremer- 


Bangor the members disem 


ton, 


Redstone Arsenal Is Host 
To Huntsville Chapter of 
the Birmingham Post 


The Huntsville Chapter of the Birm 
ingham Post with a membership of over 
150 held its 


on November 16 


meeting of the 
1956 The 


first season 
well-planned 
program comprised an afternoon meeting 
at the Rocket 
Redstone 
at the 
ville. 
The topic of the afternoon meeting was 


Nathan 
Bureau of Ships 


Development Center at 
meeting 


Hunts 


Arsenal and a dinner 


Robert Erskine Hotel in 


new naval weapons. Comdr Son 
Navy 
ships of the future 
S.N., di- 


enshein of the 
described proposed 


Capt. William E, Sweeney, U 


of the Avionics Division of th 


Bureau of 


rector 


Navy Aeronautics, discusses 


new aircraft and showed a thrilling fil: 
landings on the Forrestal 

McNitt, U.S.N. Re 
Nav 


utilize 


of carrier 
Robert W 


search and Development Division 


Capt 


Bureau of Ordnance, in his talk 


an interesting film showing comparatiy 


effectiveness of the old and the very lat 
naval weapons 


To further enhance the appreciatior 


new weapons there were models on dis 


play in the auditorium including a ful 
scale Terrier, the carrier Forrestat 
latest naval aircraft 

At the dinner which A 
Muller, Chapter chairman, presided thers 
session followed by 


Navy. The 


Grayson 


some of the 
meeting at 
was a brief business 
a welcome to the guest 


Merrill 


specia 


was Capt 


speaker 
U.S.N., technical 


Office of the 


lirector im the 
Navy 


most 


Project Bureau of 


Ordnance, who gave a interesting 
talk comparing the utilization and relative 
missiles and air 


effectiveness of guided 


craft in expected modern conditions of 


warfare. 





Engine and Power Train Committee 
Holds First Meeting in Detroit 


The following members of American 
industry under the chairmanship of Errol 
J. Gay, an engine consultant in Detroit 
assembled at the Detroit Athletic Club 
at 9:30 a.m. on October 25, 1956, to hold 
the first 
Power 
and Tactical 
co: Se engine spe- 
Ford staff; Carl 
Bachle, vice-president and chief engineer, 
Aviation & Engineering Cor- 
poration; Robert J. Templin, staff engi- 
neer, Cadillac Motor Car Division, Gen 
Motors Albert 
Jeckman, representing Harold L. Welch, 
assistant chief engineer, Chrysler Corpo- 
ration; and Robert R. Burkhalter, exec- 
utive engineer, Dana Corporation. Max 
M. Roeusch, director of Chevrolet Engi 
unable to at- 


meeting of the Engine and 


Train Committee of the Combat 
Vehicle Division of the 
Asselstine, 
cialist, engineering 


Continental 


eral Corporation ; 


neering Laboratories, was 
tend the meeting. 

Also attending were the following from 
Army Ordnance: Col. William Call, pro 
gram coordinator, Ordnance Tank Auto 
motive Col. Roger Hemion, 
chief of research and development, Ord- 
nance Tank Automotive Command; Jo- 
seph B. Hayes, chief engineer, Ordnance 
Tank Automotive Command; E. F 
Blackburne, chief, Automotive Compo- 
Branch, Ordnance Tank Automo- 


Command; 


nents 
tive Command. 
The main purpose of this meeting was 


Committee members of the 
of the 


programs, the 


to brief the 
present state ‘ngine and transmis 
Army fuels 
look at the 


Army for engines and 


s10n new 


policy, and to give them a 
future needs of the 
transmissions 

Mr. Haves, with the 


Blackburne, gave a thorough presentatior 


assistance of M: 


of a possible future Army designed f 


maximum air transportability 

The Army’s new fuel policy was out 
lined by Mr 
by Mr. Blackburne 


maximum use 


Gay and further discussed 
This policy require 
estimates 


It fur 


of gasoline and 


octane levels available up to 1960 
ther states that compression-ignition en 
gines may be used for combat and heavy 
equipment using a fuel similar to ]P-4 
that it 


compression-ignition 


It suggests would be most de 


sirable for engin 
also to possess the ability to operate sat 
isfactorily on gasoline. It further requires 
that Diesel equipment be cor 


TP-4 type 


existing 
verted to gasoline or the 


fuel 


The past few years have seen excellent 


use 


progress by Ordnance in the development 
of efficient There is 
either available or in the prototype stag: 


now 


transmissions 


multispeed, lockup-type torque-converter 


transmissions to cover a wide range of 


Ordnance equipment 
The present line of Ordnance engines 
engines for combat 


covers air-cooled 
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equipment and liquid-cooled commercial 
or semicommercial engines for trucks and 
related equipment. All these engines are 
gasoline, spark-ignition engines 

There is under development, however, 
a compression-ignition 
V-type, 


This engine is already in the multicylinder 


engine (an aur 


cooled, supercharged Diesel) 


test stage and has shown excellent pre 


liminary results as regards power output 
ind fuel economy. 

The engine a turbo-blower. It is 
expected that basic 


modified by the use of different combus- 


uses 


this engine can be 


tion process so that it can utilize gaso- 
line, JP-4, 
Another 


and Diesel fuel. 


engine program from a dif 


ferent source is about eighty per cent 
complete in the development of a com- 
pression-ignition engine of an “X” con 


figuration that will also burn all three 
fuels. It will be at least two years before 
results on this engine are completed and 
evaluated 

The 
spring 
arise that would warrant an earlier meet- 


ing. 


Committee will meet again next 


unless some emergency should 





Empire Post Members Hold Golf Tourney 


and Dinner Meeting at Syracuse, N. Y. 


\ssociation members poured in from 
all parts of Western New York State for 
the annual meeting of the Empire Post 
at Syracuse on September 25th 

Following an afternoon of golf in com 
Empire Post Cup, mem 
at the Hotel 
Syracuse tor a dinner 
Ralph F Post 
president and president of Houdaille In 


petition for the 


bers and guests assembled 


reception and 


meeting. Peo, Empire 
Buffalo, presided, greeted 
Charles N. 


Process Gear Corpora 


dustries, Inc., 
and introduced 
New 
tion, the toastmaster. 


Mr. 


the following distinguished guests at the 


the guests, 
Howard of 
Howard then introduced in turn 
head table, each of whom spoke briefly 
in praise of the outstanding work of the 
offered the 
continued support of the organization he 


Ordnance Association and 
repre sented 

John A 
naval material, Syracuse 
R. Shaw, Albany, 
Industries of New 
liam A 
Ordnance 
Post; 


Comdr Taylor, inspector of 
Area; 
Associated 
Wil 


Rochester 


Joseph 
president, 
York State: Col 
Davis, deputy chief, 
District, secretary, 


Robert S 


Empire 


Brig. Gen Israel, Jr., 


Kenneth 
Oberdorfer 


commander, 32nd Air Divisior 


A. Digney, president of 
and president of the Manu- 
Hon 


Syracuse ; 


Foundries 
facturers Association of Syracuse; 
Donald H. Mead, Mayor of 
Col \lexander S. Young, 
Rochester Air 
District; and 
U.S.A.F., Ret., 
ant, General Electric Company, chairman 


commanding 
Procure 

Tom C 
consult- 


officer, Force 


ment Brig. Gen 


Rives, technical 
of the Syracuse-Central New York Chap- 
ter. 

Capt. J. M. P 
\.0.A 


bers on behalf of the national officers and 


Wright, from national 
headquarters, greeted the mem 
directors and presented a certificate of 
Malvin of Hou- 
daille Industries for his loyal coOperation 
of the 
president of the Empire Post 

The 
speaker 
U.S.N., 


Development, Navy Bureau of Ordnance, 


appreciation to Ray C 


\ssociation while 
1953-1955 


and support 


guest of honor al d 
Capt 


Assistant Chief for Research and 


principal 


was Edwin B. Hooper, 


who delivered a most interesting address 
on “the new look in naval weapons.” 
The 


given by 


and_ benediction 
John E 


were 
Muldoon, Jr., 


invocation 
Maj 


Among distinguished guests at Empire Post meeting were, right to left: Col. 


W. A. Davis, Comdr. J. 


A. Taylor, J. R. Shaw, Capt. E. B. Hooper, U.S.N., 


Brig. Gen. R. S. Israel, Jr., Post President R. F. Peo, and Col. A. S. Young. 
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Command B, 27th 


New York National 


chaplain, Combat 
Armored 
Guard. 

This 


the excellent arrangements and the skill 


Division, 


was an outstanding meeting in 
ful scheduling of the program. Credit was 
by Mr. Peo to the 


hard-working committee who engineered 


accorded eloquently 


General Chairman George R 
Carrier Vice-Chair 
Earl Prod 

Fred Gangberg, General Elec 
Charles M. Howard, New 
Corporation; Harold B 
Daniel H 


Company ; 


this affair 
Auld, 
man C 


Corporation ; 
Norquist, Norquist 
ucts, In 
tric Company ; 
Process Gear 
Martin, Carrier Corporation ; 
Casting 


Robinson, Precision 
Edwin R. Tharp, Union Chemical and 


Materials Corporation; E. Gwyn Thomas 
Manufacturers Association of Syracuse 


John H. Walsh, Carrier Cor 


Inc.; and 
poration 


Ammunition Subcommittee 
Holds Inaugural Meeting 
at Chrysler Plant, Detroit 


The Ammu 


nition 


first meeting of a special 
Subcommittee -of the 
A.O.A 
Technical, and Research Group, 
was 1956, at the 
plant of the Chrysler Corporation in De 
troit, Mich 

The membership of this Ammunition 
Task 


one 


Task Force 


Powder Metallurgy Committee, 
Advisory 


held on November 1, 


Force Subcommittee, consisting of 


especially selected representative 


from each of the five Army Ordnance 


ammunition arsenals, is as follows: R 
Ridgeway, Ordnance Ammunition Com 
Joliet, Ill., chairman; W. A. Blit 
Industrial Engineering Division, 
Philadelphia, Pa., 
Davis, Diamond Ord 
Laboratories, Washington 
Littleford, Lake City Ar 
and J. R 
Industrial Engineering Divi 
Arsenal, Dover, N. J. 
Command 


mand, 
tersdorf, 
Frankford 
secretary; Dr. B. L 


Arsenal, 


nance Fuze 
D.C: FW 
senal, Independence, Mo.; 
Michaud, 
sion, Picatinny 

The 
at Joliet, Ill 
great forward stride in fostering the or 


Ordnance Ammunition 


it is believed, has taken a 
ganization of this entirely new type of 
4.0.4 
Through their contacts with the indus 
A.O.A Met 
Committee, inspections of indus 
A.0.A 


Subcommittee 


group 
try members of the Powder 
allurey 
trial plants, Committee meetings, 
etc., these 


the arsenals will themselves gradually be 


members from 


come more or less expert in the 


eff 


proper 


and ective utilization of powder 
metallurgy 

These individuals in turn will then be 
able to transmit their knowledge to the 


engineers and designers at their respective 
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primarily before new designs are It is believed this 


A.O.A 


a pattern to be 


othces that 


released for production. They will also be Committee activity may become 


in a position to act promptly in securing used by the other armed 


additional information from American _ services where it may be desired to utilize 


industry in case data beyond their knowl- new materials and methods of manufac 


edge of powder metallurgy are ever in- ture as they \merican 


industry. 


are developed by 


volved. 





General Cummings Speaks on Modern 
Weapons at Philadelphia Post Meeting 


District, and Co 


the 
his 


Was 


Philadelphia Ord: 
Leo A. Codd, 
the Americar 
Washington 
Others at tl sp 


I 


In Philadelp! ia the hall of 
Franklin 


Statue ol 


great ance 


Institute, dominated by its executive vice-president of 


toric Benjamin Franklin, Ordnance Association 


the scene on October 2, 1956, of an event 
ful 
the 


meeting of the Philadelphia Post of ikers’ ta 


tion to those named above were 
Gen. F. A. Hansen, chief of Field 


Othee, Cl 


Lieut. Gen. Emerson L 


Chief of 


Association 
Cummings, Ordnance of the 


Army, was the honor guest and principal ice, ief of Army Ord 


Gilmer, chief, Philadelphia Dis 
Maj. Gen. N. M 
manding general, Ordnance 
Command 
vice-president, Philadelphiz a: BP 
Gant, 


Brig 


speaker. Geueral Cummings spoke of \. W 
Weapons” and 


the 


trict ; Lynde, Jr 


Tank-Auto 
Detroit Lo 


“Trends in Moder gave 


com 


a masterful portrayal of effects of 


new technological developments of Army motive Seiler 
Ordnance. 

E. B. Webster, 
Cork & Seal Company, who is president 
of the Philadelphia Post, presided at the 
Joseph M Colby, 


Frankford Ar 


vice-president, Philadelphiz 
Gen T \ Wevher c 
general, Ordnan Weapons 
Rock Island, Ill 

Also at the 
Wm. ] 


Procurement 


vice-president, Crown 


meeting. Brig. Gen 
were: Col 
la Air 
Drake sec 
Post; Maj 


ommanding general 


table 
Philadelpt 
R. D 


treasurer, Philadelphia 


commanding officer of speakers’ 


Adams 


District 


senal, introduced General Cummings chief 


The 


attendance of the 


occasion was highlighted by the 


Ordnance district chiefs retary 


and deputy chiefs, the arsenal command Gen. R. G. Butler, « 


Ordnance Ammunition Command 
Ill.; Brig. Gen. J. E 
trial Divisior 
and the following directors of the Phila 
delphia Post: G. Burnham, D. H. Haus« 
man, E. J. Langham, H. F. Dever, J. G 
Heckscher, F. O. Reedy, C. J 
soll, Henry N. Mars! McClure Kelly 
the military and civilian personnel H. C. Knerr, J. H. Gillies, V. deP. Gou 
Other speakers at the dinner were beau, William H. Worrilow, Sr., and R 


Col. H. C. Thayer, deputy chief of the H 


ers, and administrative personnel from 
the Office of the Chief of Ordnance who 


ilade Ip! 


conference on 


Joli t 


Engler, chief, Indus 


were in PI} ia for their semiannual Office, Chief of Ordnance; 


policies and operations 
These conferences have become a highly 
Ordnance ad 


together the head 


important part of Army 


ministration, bringing red Inger 


quarters and field points of view of bot! 


Andrews 





Secretary Higgins and Procurement 
Panel Address the Cincinnati Post 


Assistant Secretary of the Army for practices from the Secretary 
1 


Logistics Frank H. Higgins and his panel panel 

Maj 
Westphalinger, director of pro 
the De 


Brig (,er 


of experts on Army procurement wert Panel members were: Gen 


attraction of the annual MHenry R 
the 
Cincinnati. This occasion 
Post 


October 


the principal 


Office of Chief of 
Jean E 
Industrial Division 
Col Nicholas 


Procurement 


gathering of Ordnance fraternity in curement, 
Staff for 
Engler, chief of 
Office, Chief of 
R. Voorhis 
a procurement confer Law 
the hotel 


industrialists 


puty 
Logistics : 
the 
Ordnance; 
chief of the 
Office of the Judge Advo 
Col. William W 
Procurement Di 
Assistant Sec 
; and Jack 


was the setting 
Annual Meeting 
16th, at the 


for the Cincinnati 
held on Tuesday, 
Alms Hotel 

In the afternoon 
held in 
over 600 
of the 
plete exposition of Army 


Division 
cate General: Lieut 
Thybony, 


vision in the Office of the 


ence was ballroom at 


which and busi- chief of the 


nessmen area listened to a com- 


procurement retary of the Army (Logistics) 
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\\ \skins, small-busmess adviser 
(ssi 
tics ) 
for 


< +) \ hl 
Secretary of the irn 


Chiet 


stant 
and to the Deputy 
Logistics 

Armco Steel 
Post 


After intr« 


Robert S. Gruver, 


president of the 


poration, | 


at the dinner assembly 


of guests, Louis Polk, president 


Corporation and vice-president 
A.0.A., delivered the 
A.0O.A 


by the 


preamble 
his 
presentati a certificate of 


O' Brier 


constitution was follov 


preciation to forme! 
president of the 
oment of the meeting wa 
Har 
Higgins 
Frederick \ 
the award wa 
Knowles vice 


Associa 


sentation of the Charles | 
ld Medal to Secretary 
citation was read by 


Post di 


The 


Geter tor 


rec and 


sented by Harvey ( 


resident, American Ordnance 


1 
' 
tion 


The 


Panel 
dent and chairma F the 
Tool Works 


ISN 


board 
car Capt. Richard 
Levit I fessor of 
ence, Miami University 


F. Webster Harrisor 


tor 


naval 
Oxford { 
Post 


the la 


former 
and treasurer and 
Charles I Harrisor 
Marsh, former Deputy 
tary of the Army 
Hercules Powder 
Also at the speakers’ 
Muller, former 
the Post: Lieut 
Chief of Army Ordnance, 
D. C.: Lieut. Gen. C. B 
Deputy Chief of Staff for Logistics, De 
f Army, Washingtor 
amin W. Chidlaw, vice 
Products, Inc.; ar 


former Post 


son of 
Hon. Henry 
Assistant 


( Logistics). now 


‘ 

Seer 

witl 

Company 

table were: E. A 

president and director of 
Gen. E. L. Cummings 


Washingtor 


Magruder 


of the 

Benj 
Thom 
Tar gemat 
chairman of 


Machir 


partment 
a << 
president 
Walter W 
dent and 


nati Milling 


Gen 


psor 


the board, Cincit 


e Company 


New Orleans Post Receives 
Charter, Hears Address by 
Maj. Gen. E. P. Mechling 
The 
Post 
the St 


recently 
held 
eld 


established New Orlear 
its annual dinner meeting 
Charles Hotel on October 


install its newly 


17th to 
elected officers 

A splendid turnout of more than half 
the membership was on hand to greet th 


guest of honor, Maj. Gen. E. P. Mec! 
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ling, commander, Air Force Armament 
Center, Eglin Air Force Base, Fla. Mem- 
bers and guests were welcomed by W. L. 
Love of Rheem Manufacturing Company, 


outgoing president, who then introduced 


\ 


Left to right: Brig. Gen. E. P. Mechling, 
W. L. Love, R.S. Murphy, and Mel Leavitt. 


the new president, R. S. Murphy, Jr., of 
Higgins, Inc 
The 


constitution and by-laws of the 


Post were unanimously approved by the 
members. Mel Leavitt of Station WDSU 
in New Orleans was introduced as toast- 
master and following a reading: of the 
preamble of the A.O.A. constitution pre- 
sented General Mechling to the meeting 
The 
New 
the national 
the A.O.A. He then described the opera 
at the Air Armament Cen 
ter and the manner in the center 


presented the 
Post charter on behalf of 
directors of 


general officially 
Orleans 
president and 
tions Force 
which 
cooperates with industry in pursuing the 
development of aircraft armament 
General Mechling outlined the manner in 
which the A.O.A., particularly its Tech 


nical Committees, was of great assistance 


new 


in furthering his programs. 


Chicago Post Is Host to 
Secretary Higgins and His 
Procurement Panelists 


The Annual Meeting of the Chicago 
Post was held at the Congress Hotel on 
Wednesday, November 7th. This occasion 
taken to Assistant Secretary 


was honor 





with years of experience, 


proven ability 


and adequate facilities 


to handle your 


complete automation program. 
p prog 


Serving | 
industry 
since 1931 





ENGINEERING 


& MANUFACTURING CO., ING 


Telephone - TWinbrook 3-4500 


19654 John R. Street, Detroit 3, Michigan 


of the Logistics Frank H 
Higgins and to learn about the latest in- 
dustrial procurement problems from thx 
Secretary's panel of experts. 

In the afternoon, more than 400 mem 
bers of the A.O.A. and other associations 


Army for 


assembled in the Gold Room for the panel 
seminar. Secretary Higgins introduced his 
panel: Maj. Henry R. Westphal 
inger, director of procurement, Office of 
the Deputy Chief of Staff for Logistics; 
Brig. Gen. Jean E, Engler, chief of the 
Industrial Division, Office of the Chief of 
Col. Nicholas R. Voor 
Procurement Law Di 


Gen 


Army Ordnance ; 
his, chief of the 
vision, Office of the Judge Advocate Gen 
Lieut. Col. William W. Thybony 
Procurement Division, Office, As 
Secretary of the Army (Logis 
Jack W. Askins, 


Assistant Secretary of the 


eral ; 
chief, 
sistant 
tics) ; small-business 
adviser to the 
Army (Logistics) and to the Deputy 
Chief of Staff for Logistics. 

In the forum that followed, the panel 
members discussed the various forms of 
contracts and preaward matters, each 
phase being followed by interesting and 
provocative questions from the audience 
that 


members. 


were skillfully answered by panel 


In the evening after a brief reception 
Thomas Drever, president, 
American Steel Post 
president, called the meeting to order and 
introduced the Hon. John Slezak, former 


Under Secretary of the Army, as toast 


and dinner, 


Foundries, and 


master. 

Mr. Slezak presented his working phil 
osophy for this era of uneasy peace. He 
pointed particularly to the excellence of 
the basic philosophy of the A.O.A. that 
assured the ability of this Nation to con- 
vert its total national resources into mili- 
tary strength through the close codpera 
tion of industry and the armed forces 

Secretary Higgins, holder of the Cin 
cinnati Post's Gold 
Medal, 1956, was the guest of honor and 
In his talk he gave fur 


Charles Harrison 
principal speaker 
ther meaning and depth to the Army’s 
program for ensuring the most effective 
manner of conducting its procurement. He 
made it clear that the Army was leaving 
no stone unturned to assure the closest 
cooperation with industry in order to pro- 


cure the best equipment for our soldiers 


Pittsburgh Post Members 
Make Inspection of Atomic 
Power Generating Station 


Approximately two hundred members 
and guests of the Pittsburgh Post, wear 
ing badges showing their name and com- 
journeyed by bus to 


pany affiliation, 


the Allegheny Country Club, Sewickley 
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Heights, for their annual meeting on Oc- 
tober 18th. 

W. K. Fitch, Post president, a national 
director of the American Ordnance As 
sociation and chairman of the Dravo Cor 
poration, presided at the luncheon meet- 
members 


Px st 


welcomed the and 
that the had 
progressed considerably in the last year, 
with a present membership of 1,391 in- 
dividual members and 88 company mem 


ing. He 


guests and reported 


bers. 
Henry N 


Powder 


Marsh, of the Hercules 
Company, a director of the 
American Ordnance Association, made a 
few remarks and conveyed the felicita 
tions and salutations of national headquar- 
ters. Col. Caldwell, chief of the 
Pittsburgh District, reviewed 
the highlights of the Aberdeen Meeting 
on October 4th with particular emphasis 


on the effectiveness of the new equipment 


Ross R 


Ordnance 


shown at the demonstration 

R. B. Donworth, vice-president of the 
Duquesne Light Company, who will op- 
erate the plant, described many of the 
details of the new Atomic Power Gener 
ating Station at Shippingport, Pa., which 
the Post members and their guests were 
to see later in the day. 

Charles H. Weaver, vice-president of 
the Westinghouse Electric Corporation, 
which is furnishing the reactor and other 
equipment for the new power plant, stated 
that this was the first atomic power gen- 
erating plant in the World with no other 
important by-product but power. 

The key Army, Navy, Air 
Force, and Atomic Energy Commission 


district's 


personnel, and the directors of the Pitts 
burgh Post, seated at the 
speakers’ table, The 
meeting then adjourned to Shippingport, 
Pa., to the new atomic power generating 


who were 


were introduced 


station. 

Each person 
helmet, and, after careful accrediting, was 
ushered through the partially completed 
Shippingport. The crowd 


was given a protective 


installation at 
was divided small 
persons led by a contractor’s representa- 


into groups of ten 
tive guide who explained details of the 
answered 
After 
ing around through various tunnels, down 
and up stairways and catwalks, the group 
returned to their buses impressed with 
this, the first major atomic power gen- 
erating station in the world. 

The Shippingport plant is expected to 
be in operation next year and with 60,000 
k.w. capacity will be the first generating 
plant able to furnish worth-while amounts 
of power for public consumption. A mem- 
orable feature of the visit was that the 
Pittsburgh members saw a great deal of 
the construction that soon will be buried 
forever from view. 


installation and 


the tour progressed. 


questions as 
much climb- 
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Washington Post Holds Annual Golf 
Tourney and First Luncheon Meeting 


The Ordnance As 


sociation Golf Tournament was held un- 


annual American 


Vashington Post 
Club on 
largest 


der the auspices of the 
Country 

18th. The 
turnout of golfers ever assembled for this 


at the Army-Navy 


Thursday, October 
event teed off throughout the day to com 
pete for the A.O.A 

In the evening others joined the golf 


trophies 


ers to swell the number to 440 who par 


ticipated in a gay evening of awarding 
the golf prizes and the drawmg for door 
prizes which followed an informal sup 


per. 

The winner of the Benjamin F. Fair- 
less Trophy inaugurated by the United 
States Steel Corporation was Fred Zoll, 
Jr., Libbey-Owens-Ford Glass Company, 
who had a low gross of 73. Charles H 
Donelson, of P. R. Mallory & Company, 
won the McCaffrey 
by the International Harvester Company 


Trophy established 


low net score of 67. There were 


other 


with a 
given for various 


the 


many prizes 


achievements, such as most birdies, 


selected holes, and 


for the 


low certain 
the 
score. 


Although every member and guest was 


score on 


usual booby prize highest 


presented with a neat travel clock, there 
was interest in the drawing for a 


number of door prizes including a televi 


great 


sion set, silver punch bowl, gift certifi 


cates, and two radios. There were golf 


clubs and other prizes for golf and horse 
shoe-pitching winners 

The day was voted a huge success by 
all hands. Special tribute was paid to the 
hard work of the many committees whos 


were: General Committee, Al 
Allis-Chalmers 


Golf Committee, 


chairmen 
Decker, 


Company ; 


Manufacturing 
Robert Berry 
Manufacturing Company Prize 


Kenneth 


Divisior 


Avco 
Committee, Detroit 


Motors 


Committee, 


Hampton, 


Diesel Engine General 
\rrangements 
Mel Budd Company ; 
Committee, Jim Clark 
nance, United States Navy 


(Continued on p. 636) 


Corpe yration : 
Horseshoe 
Ord 


Harris, 


gureau of 





MAKE YOUR MARK 


better, faster, at lower cos? ... 


® 
with the Mr {f nernvop 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations. 
The Series 55A shown manually or 
automatically receives, prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, weighing 5 to 100 
pounds, Typical 55A features include 
quickly changed printing elements . .. 
removable inking-printing unit for 
easy access in conveyor line set-ups; 
self-contained electric drive; explo- 
sion-proof equipment when required. 


Find out how the Markem Method— 
the right machine, type and marking 
compound—can help you make your 
mark ... better. Write for full details. 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 
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For Marine and Ground Defense Applcatons- MEW. 
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MWickeRs, and WATERBURY hydraulics from a single Division 


sal 


Engineering, production, sales and service of prod- 
ucts previously available separately from Vickers and 
Waterbury are now unified at Waterbury Tool Divi- 
sion of Vickers Incorporated. 

That means single source convenience and single 
source responsibility for all your hydraulic problems 
in marine and ground defense applications. 

With combined know-how of the two most ex- 
perienced hydraulic engineering groups . . . with the 
most comprehensive line of hydraulic equipment 
anywhere ... and with the manufacturing capacity of 
6 dispersed Vickers plants . . . these new facilities are 
unrivaled in the entire field. 

We welcome the opportunity of working with you 
on your marine and ground defense hydraulic re- 
quirements. We have specialized in the design of com- 
pletely integrated hydraulic systems for over fifty 
years and can also supply almost any combination of 
standard or special hydraulic components. 

Write for your copy of Hydraulics for High 
Horsepower Applications. 


Founders of 
the Oil Hydraulic 
Indu: 


se WATERBURY TOOL 


DIVISION Or VICKERS INCORPORATED 
A Division of Sperry Rand Corporation ————————— 
WATERBURY, CONNECTICUT 


Seles Offices: WASHINGTON, D. C. . DETROIT, MICHIGAN 


ee 
sie 
“ ae _ 
~~ 4 ~ - ——_— we +. 





Hydraulic equipment for tanks, 
tank retrievers, half tracks, test 
stands, test installations, locks 
and dams. 
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Marine and naval hydraulic 
equipment for winches, cranes, 
fin stabilizers, steering gear, 
windlasses, hatches. 9 


Hydraulic equipment for fire 
control systems, missile launch- 
ing and handling, ammunition 
hoists, anti-aircraft weapons. 





. . i ie 
Designing | | 


Designing for 
Low Temp? 


You Need the Special 
Advantages of 
Engineered Lubricants 
from ANDEROL 


The products you design 
can be used at any temper- 
ature without change of 
lubrication if your de- 
signs include a specially 
engineered Anderol Lubri- 
cant. Call the Lehigh Lu- 
brication Specialist while 
your product is still in the 
design stage. Regardless 
of volume or requirements, 
Lehigh will engineer a spe- 
cial Anderol Lubricant to 
do the job. 


WRITE TODAY: 


For complete data and 
government specifi- 
cations. Our labora- 
tories are at your 
service. 


Write to Dept. 14 


Lehigh Chemical 
Company 
CHESTERTOWN, MARYLAND 
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The Post launched its season of 
monthly luncheon meetings at the Army- 
Navy Country Club on Thursday, No- 
vember 15th. An excellent turnout of in- 
dustrialists and servicemen attended the 
first session under the leadership of the 
new Post president, Franklin B. Reybold, 
Alco Products, Inc 

The many officers on hand from Army 
Ordnance were given a special greeting 
by the president. 

Mr. Reybold first Capt 
J. M. P. Wright of A.O.A. headquarters 
to present a certificate of appreciation on 
behalf of the A.O.A. board of 
directors to George M. for his 
active and effective leadership as Wash- 
ington Post president, 1954-1956. 

The guest speaker, Dr. Albert G. Hill, 


called on 


national 


Riveire 


director of research and development in 
the Weapons System Evaluation Group, 
outlined the of W.S.E.G. and 
described an imposing series of technical 
that face the Department of 


mission 


problems 
Defense. 

Others at the head table 
C. A. Boyd, deputy director of research, 
W.S.E.G.; Maj. Gen. S. R. 
Chief of Transportation, U. S 
Army; Lieut. Gen. E. L. 
Chief of Ordnance, U. S. Army; Court- 
Deputy to the Assistant 
Secretary of the Army (Logistics) ; Brig 
Gen, Clarence J. Hauck, Jr., Deputy As 
sistant Secretary for Legislative Affairs, 
Defense Department; and Col. Leo A 
Codd, executive vice-president, American 


were: Dr. 


Browning, 
Deputy 
Cummings, 


ney Johnson, 


Ordnance Association. 





Rocky Mountain Post Presents James D. 
Maitland with Medal Named in His Honor 


members and 
their annual 


P< yst 


assembled for 


Rocky Mountain 


their ladies 
dinner meeting at the Cosmopolitan Ho 
tel in Denver on Friday, November 16th 

Dr. Robert L. 
Foundation, as 


Stearns, president, 


Boetcher toastmaster 
greeted the members who also heard re- 
ports from Harold Silver, president of the 
Rocky Mountain Post, and F. H. Wad- 
ley, president of the Manufacturers As- 
sociation of Colorado, cohosts for the eve- 
ning. 

After a gay interlude of old-time songs 
led by Mrs. Mary Dobbs Tuttle at the 
organ, the guest speaker, Maj. Gen 
sell L. Maxwell, 
can Machine & 


Rus- 
vice-president, Ameri- 
Foundry Company, and 
New York Post, 


discussed “Atoms for Industry.” 


past president of the 


The general outlined the “Government- 
monopoly” period of atomic development 
and then described the growth of indus- 
trial applications since restrictions were 
lifted in 1954. His conclusions on the pit- 
falls and prospects for those who work 
with atoms were of great interest to the 
industrialists present. 

General Maxwell is especially qualified 
in the field of industrial atomic energy 
through his duties with American Ma- 
chine and Foundry Company. Here he 
has been in the forefront of atomic energy 
matters both while his company was a 
contractor to the Atomic Energy Com- 
mission and recently in the field of pri- 
vate reactor and food sterilization pro- 
grams. 

The final event was the inauguration 
and first presentation of the James Dre- 
her Maitland Gold Medal, established this 
year by the Rocky Mountain Post in 
honor of the man who has been a leader 
in industry and A.O.A. affairs in the Den- 


ver area for many years. The first award 
of the medal was made, appropriately, to 
Mr. Maitland The citation ac 
companying the medal reads: 

“The members of the Rocky Mountain 
Post, Ordnance 
are firm in the belief that industrial pre- 
paredness for the national defense of the 


himself 


American Association, 


United States is an essential part of our 
national security. They are conscious that 
all of 
area shares in this grave responsibility 


American industry in the Denver 


They wish to perpetuate this belief and 
implement it with continuing coOperation 
between American industry and the armed 
forces of our country 

“As a symbol of 
James Dreher Maitland of Denver stands 


such cooperation, 
preeminent in this area. A lifelong leader 
in all industrial, and charitable 
causes, his service to our armed forces in 
the Second World War was outstanding 


civic, 


His company was a leading producer of 
artillery shells of superior quality and 
of low unit cost. He was a founder of the 
Rocky Mountain Post, has served as its 
president, and continues to give gener- 
ously of his time and talents to arma- 
ment preparedness of the United States. 

“In recognition of Mr. Maitland’s 
superb contribution to the security and 
peace of our country, the Rocky Moun- 
tain Post has established an annual award 
for distinguished Ordannce service—e 
a gold medal bearing his name—and 
gratefully presents the first such award 
to him with appreciation and affection.” 

This event will long be remembered in 
A.O.A. annals as it paid tribute to one of 
the most widely known and _ best-liked 
members of the A.O.A. Ever since World 
War II, Jim Maitland has been an ardent 
supporter of the Association. 
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extraordinary! 


The New Forward Contral ‘Jeep’ FC-150, G.V.W. 5,000 Ibs., powered 


by the rugged, economical engine that made ‘Jeep’ vehicles famous. 


Now...the completely new 


Forward Control 


yeep FC-ISO 


New Forward Control design 


Maximum Cargo space on 


minimum wheelbase 


“Go-anywhere" maneuverability 


Famous ‘Jeep’ ruggedness and 


economy 


© 4-wheel-drive traction and versatility 














New Forward Control Design 
places the engine behind you, 
puts every inch to work, gives 
you up to 200% greater visibility. 
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New Safety-View Cab 
is extra roomy, has largest 
wrap-around windshield in 
the FC-150 weight class. 


Meet the world’s newest, most exciting 4-wheel-drive 
Truck. New Forward Control design is the secret! 

It’s the first time a 4-wheel drive truck has so effectively 
combined outstanding maneuverability with so much 
cargo capacity! This newest truck concept puts a 74” 
pickup box on an 81” wheelbase to give you record- 
breaking cargo space per inch of wheelbase. 

The new ‘Jeep’ FC-150 gives you safety-tested big-truck 
features with traditional ‘Jeep’ stamina and versatility. 
This newest addition to the famous ‘Jeep’ family, re- 
tains all the rugged, versatile, functional features you'd 
expect to find in any ‘Jeep’ vehicle. 





se ep /Keword Contro/ 


““"/ FC-150 


Willys ... world's largest makers of 4-Wheel-Drive vehicies 














WILLYS MOTORS, INC 
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with DOW CORNING 6 


gilicone 


COMPOUND 


Just rub or swab a thin film of grease- 
like Dow Corning 6 Compound 
on the threads of bombs, rockets, 
artillery and motar shells . . . and 
forget them. This rust preventing 
silicone material keeps threads.work- 
ing free and easy even after lengthy 
storage in humid, dry or corrosive 
atmospheres at temperatures from 
—65 to over 400 F. 


Dow Corning 6 continues to pro- 
tect long after other lubricants fail. 
Water repellent and extremely re- 
sistant to oxidation, this silicone com- 
pound will not gum up, thin-out, or 
stiffen with age. Relatively inert, 
Dow Corning 6 has no apparent 
effect on explosives. 


Dow Corning 6 is also recom- 
mended for use as a rust preventative 
and light lubricant on other ordnance 
equipment including delicate instru- 
ments and mechanisms. 


Write for FREE SAMPLE 


... and latest 
technical data 


first in silicones 


SILICONES 
DOW CORNING 


CORPORATION 


Dept. 8313b, Midland, Michigan 
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e AT ALBUQUERQUE.—The monthly 
meeting of the Albuquerque Post was 
held on Monday evening, November 19, 
1956, in the engineering auditorium of 
the University of New Mexico. 

A small enthusiastic group assembled 
on the call to order of the Post president, 
Rear Adm. W. W. Juvenal of Lytle En 
gineering Company. After a brief busi- 


Present at Albuquerque Post meeting were, 
left to right: C. W. Lytle, president, Lytle 
Engineering Company, W. L. Tann, and 
Rear Adm. W. W. Juvenal, Post president. 


ness session, the admiral introduced Wal- 


ter L. Tann, chief industrial engineer, 
Material Division, Navy Bureau of Ord 
nance. 

Mr. Tann 


vhich the Bureau of Ordnance supports 


described the manner in 
the fleet in peace and war. He also pointed 
to the importance of the close cooperation 
required of industry in order to ensure 
that the fleet receives its fighting equip 
ment in perfect working order and on 


schedule 


Surface Preservation Group 
Holds Twentieth Meeting 
at Frankford Arsenal 
\.O.A 


Preservation Committee of the 


The twentieth meeting of the 
Surface 
Advisory, Technical and Research Group, 
was held at the Frankford Arsenal, Phil- 
adelphia, Pa., on October 3, 1956, with Dr. 
George W. Seagren, Mellon Institute of 
Industrial Research, Pittsburgh, Pa., pre- 
siding. 

In opening the meeting, Chairman 
Seagren mentioned that the first meeting 
of the Surface Preservation Committee 
was held at Frankford Arsenal on Oc- 
tober 11, 1949, and expressed appreciation 
for having the facilities made available 
again. The chairman introduced Colonel 
Kundel, chief of the Ammunition Group, 
who welcomed the members to Frankford 
Arsenal in behalf of the commanding of- 


ficer, Brig. Gen. Joseph M. Colby. 


Chairman Seagren then proceeded with 
the following technical program: 

1. Phosphate Coating Specification 
MIL-C-16232.—The 
specifications, MIL-C-16232 (A and B 
and MIL-C-490A, were discussed to de- 


cide when and where they should be used 


phosphate coatings 


and by what agency they are controlled. 
It was stated that these specifications are 
now being codrdinated and that the prog- 
ress being made should result in a report 
at the next meeting 

S. J. Barber referred to Sec. I, page 2 
in MIL-C-16232A(N.Ord.) where it is 
stated that the solution shall be free from 
chlorides and asked that the limits be de- 
fined. J. J 
chloride content of water supplies must 
be taken into 
limits. 


Basch pointed out that the 


consideration in setting 

M. Roosa asked if performance speci- 
fications would be separate from chemical 
specifications for these coatings and was 
assured by H. F. Davidson that they 
would be separate. 

Chairman Seagren suggested that rep- 
resentatives from Watertown Arsenal be 
present at the next meeting to diseuss 
MIL-C-16232A 

Mr. Basch suggested that all members 
concerned write individually for a copy 
of this specification for study before the 
next meeting 

2. Specification J AN-P-450 
acid-proof, 
was reported that the Navy will use 
TT P664 instead of JAN-P-450 on the 


(cavity liner) and exterior of 


(paints 


black, for ammunition).—It 


interior 
projectiles if tests in progress for the past 
six months are successful six months 
hence 


m. Sn 


that acrylic, 


Ammlung informed the group 
vinyl, or chlorinated carbon 
materials are being investigated by the 
Army, with tests now being conducted at 
Picatinny Arsenal 

3. Report on Progress of Specification 
to Replace AX S-829 for Tin 
Terne Plate-—H. F. Davidson distributed 
copies of two new specifications for size 


late and 


and top coatings. Both were issued Sep- 
tember 18, 1956, as MIL-P-19602(N 
Ord.) and MIL-E-19603(N.Ord.). He 
also informed the group that a new color 
chart book on TTC-595 has been issued 
If not available at the Government Print- 
ing Office, interested members were in- 
vited to write to Mr. Davidson 

J. L. Flint of Ordnance Ammunition 
Joliet, 


Command, 
terior finish varnish on booster casings is 


Ill., reported that in- 
not entirely satisfactory. As a step in the 


manufacturing procedure, these casings 
are cleaned with a 2 per cent caustic soda 
solution and then a 150 degree Fahren 
heit steam bath. This treatment loosens 


the coating and interferes with the inser- 
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CAN YOU AFFORD 
TO LET THEM... 
TAG-A-LONG! 


The design and manufacture of 
precision gages is a highly spe- 
cialized operation . . . not a “tag- 
a-long™ project. 

Do you employ within your 
organization personnel especially 
trained for this craft? 


Chances are you do not. Most 
often it is not recognized that the 
design and manufacture of such 
gages is in itself a highly special- 
ized field. Frequently it becomes 
a side-line project of your engi- 
neers and toolmakers who are al- 
ready carrying a heavy work load 
in their own specialized field. 





| SINCE 1921 | 


Vulcan is not a new name in the 
precision gage field. For many 
years, their highly trained and ex- 
perienced personnel have been 
designing and selecting the right 
methods and materials for hun- 
dreds of custom precision gages. 


[CONTROLLED TEMPERATURE | 


Vulcan's trained technicians 
working in a controlled tempera- 
ture laboratory with gages measur- 
ing in millionths of an inch and 
similar equipment at their finger 
tips can naturally produce gages 
better. 


You know today's markets are 
competitive. Don't practice false 
economy in your organization by 
permitting your precision gage re- 
quirements to become a “tag-a- 
long" operation. 


Bring them to VULCAN. You 
will be pleased with the prompt, 
expert attention you will receive. 
VULCAN can help you operate 
at peak efficiency. 


Write for Facilities List today. 


VULCAN 


MACHINE COMPANY 


ye? - Craget 











WAYNESBORO, PA. 
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tion of the booster charger. Representa- 
tives of paint manufacturers who might 
helpful should write 
to L. Washler, Army Chemical Center, 


have suggestions 
Edgewood Arsenal, Md. 

4. MIL-STD-171(Ord.).— Mr. Amm- 
lung reported that this will be a basic 
reference manual to be supplemented by 
five other specifications to be applied for 
special conditions. The latter are now be- 
ing put in a codrdinated form, and it is 
expected that they will be issued in three 
to six months. It is hoped that all serv- 
ices will use the codrdinated specification. 
Mr. Ammlung suggested that those inter- 
ested obtain copies through their local 
ordnance district or write to him in care 
of the Chemical Laboratory, 
Aberdeen Proving Ground, Md. 

5. MIL-P-180(N.Ord.) 


that vinyl plastic plugs with an incorpo- 


Coatings 
It is reported 


rated inhibitor are now being used suc- 
cessfully in 3-inch projectiles. It appears 
that these plugs will be used in 3 and 
5-inch projectiles but not in smaller sizes 

6. Electroplating Thickness Specifica- 
tions —A year ago this Committee sug- 
cested that, in view of the increasing use 
of surface conversion coatings on cadmium 
nd zine electrodeposits, it might be pos- 
sible to reduce the thickness of deposits 
in some cases. The Committee did not in- 
tend to recommend a change in thickness 
classifications in QQ-P-416 and QQ-Z- 
325 but rather to suggest that the end use 
be considered in selecting and applying 
the thickness specification. 

On May 17, 1956, a communication was 
sent to the A.O.A. staff consultant by 
BE. Be Holladay, Office of Chief of Ord- 
nance, stating that in April an assign- 
ment was given to the Ordnance Mate- 
rials Research Office (at Watertown Ar- 
senal) involving a project to prepare a 
handbook on cadmium and zinc plating 
which will serve as a guide for ordnance 
design engineers. It is expected that this 
handbook will provide sufficient data and 
lescriptive information to enable the de- 
signers to select suitable plating thick- 
nesses for the various applications con 
sidering the required level of protection 
against corrosion and other technical 
factors. 
stated that ordnance ex- 
perts that 
nesses of zinc and cadmium could be used 


It was also 
have concluded lesser thick- 
on many items and components. However 
it will be necessary to change the require- 
ments on many detail drawings (and pos- 
sibly specifications) for components rather 
than revise general specifications QQ-P- 
416 and QQ-Z-325. 

7. General Comments.—J. L. Flint men- 
tioned that in some cases of salt-spray 
failures on ammunition components the 
subcontractor who applied the paint could 


not be located. This caused delays in pro- 


duction schedules. He urged the paint sup 
pliers in these cases to contact the sub- 
contractor to straighten out the matter 

E. M. Kelley of Frankford Arsenal 
mentioned a problem of coating spiral- 
wrapped cases. The arsenal is searching 
for an air-dry varnish for touch-up of 
these cases. It was suggested that a cat- 
alyzed epoxy varnish might be satisfac 
tory, but opinions were given that this 
material might cause gumming at 180-190 
degrees Fahrenheit. 

The following members and guests at- 
tended the twentieth 
Ammlung, Aberdeen Proving 
Aberdeen, Md.; S. J. 
Houghton & Company, Philadelphia, Pa. ; 
J. J. Basch, Oakite Products, Inc., New 
York, N: Y.; William Pennsyl- 
vania Salt Manufacturing Company, Phil 
adelphia, Pa.;: Clarence Bremer, Oakite 
Products, Inc., New York, N. Y.; H. F 
United 
Myron 


meeting: H. L. 
Ground, 
Barber, E. F 


Blum, 


Davidson, Bureau of Ordnance, 
States Navy, Washington, D. ( 
B. Diggin, Hanson-Van Winkle-Munning 
Company, Matawan, N. J Joseph L 
Flint, Ordnance Command, 
Joliet, Ill 

Also present were: E. M. Kelley, 
Frankford Arsenal, Philadelphia, Pa.; E 
J. Kubis, Wyandotte Chemical 
pany, Wyandotte, Mich.; T 
Kenzie, Klem Chemicals, 
Mich.; M. E. 
Chemical ( 
Max B. Roosa, Parker Rust 
Detroit, Mich.; R. B 
Udylite Corporation, Detroit, 
Mellon Institute 
Pittsburgh, Pa.; E. A 
Paint 

Wagner, 


Ammunition 


Com 
Mc- 
Dear 


Curtis 
Inc., 
W yandotte 
Wyandotte, Mich.; 
Proof Com 
Saltonstall, 
Mich.; G 
Stoner 
Stock 
Com 


born, Powers 


‘ompany, 
pany, 


W. Seagren, 
Mudge, 
bower, American Chemical 
Ambler, Pa.; F. I 
Glidden Company, Reading, Pa,; H. M 


pany, 


Werner, Glidden Company, Reading, Pa. : 
J. Weisberg, Frankford Arsenal, Phila- 
delphia, Pa.; C. R. Cornthwaite, Office, 
Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 
Also present 
Ord. Mats 
F. M. de 


were: R. W. Bechard, 


Res. Off., Watertown, Mass. ; 
teers, Jr., Enterprise Paint 
Manufacturing Company, Chicago, III; 
L. F. Fall, Ord. Mats. Res. Off., Water 
town, Mass.; V. G 
Naval Research Laboratory, Washington, 
D. C.; T. F. Flint, Sherwin-Williams 
Company, Cleveland, Ohio; Leonard 


FitzSimmons, U. S 


Frank, Ordnance Ammunition Command, 
Joliet, I!l.; J. F. Leland, Parker Rust 
Proof Company, Detroit, Mich.; 
C. Petrillo, General Electric Company 
Philadelphia, Pa.; Claude G. Wall, E. F 
Houghton & Company, Philadelphia, Pa. : 
Harry Ross E. I. du Pont de 
Nemours & Company, Wilmington, Del 

After the 
group was 


Vincent 


Young, 
meeting was adjourned at 


noon the served luncheon at 


the Officers’ Club and then enjoyed a 
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No matter how many you need... 





e a) 


From stock or... 


we offer fast delivery of O-rings 


Parker can meet any demand for O-rings. Factory stocks 
(millions of O-rings) are maintained in Chicago, Cleve- 
land and Los Angeles. Large warehouse stocks are 
available at more than 50 Parker O-ring distributors. 
You can get standard sizes of AN, MS, industrial spec- 
ifications, etc., right off the shelf. (And we have over 
296 standard O-ring sizes with many different standard 


co rker 


Hydraulic and fluid 
system components 
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compounds.) Parker also has the production facilities 
to handle “specials” and volume requirements. 

From Parker you get exactly the right O-ring for 
your specific requirements. Our engineering service will 
help you with any designing problems. We invite you 
to prove by comparison tests how Parker O-rings seal 
better and last longer. 


RUBBER PRODUCTS DIVISION 

Section 522-S 

The Parker Appliance Co. 

17325 Euclid Ave., Cleveland 12, Ohio 


C) Please send O-ring Size Catalog No. 5701 
NAME — 

COMPANY 

ADDRESS 


- , as 





Skill and 
experience 


at your service... 


e If you need AN washers or 

any other type of washer... 

if you require stampings of simple 
or complicated design and shape... 
you can profit from the services 
and skills of Western Washer and 
Stamping Company. 


@ With 44 years of experience, 
including intensive production in 
both World Wars, we have a 
firmly established position as a 
respected supplier of the nation’s 
aircraft industry ...a broad 
potential based on automatic 
equipment, a wide selection of 
tools and special equipment for 
assemblies . . . proved ability to 
engineer and tool up for prime or 
sub-contracting assignments. 


Phone, write, wire for complete information. 


Hlestern 





WASHER & STAMPING 


co. 





tw 


2111 East 51st St., Los Angeles 58, Calif. 
LUdiow 2-6191 


A subsidiary of The Seng Company 


> 


Chicago 22, Ill 
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the areas in 


where shell and car- 


most interesting tour of 
Frankford Arsenal 


tridge cases are manufactured. 


Yorktown Chapter of the 
Washington Post Started 
at Langley Air Force Base 


All the members of the lower peninsula 
of Virginia gathered at the Langley Air 
Force Officers’ December 
10th to take part in the 
the new Chapter of the Washington Post 
\ssocia- 


Base Club on 


inauguration of 
This new organization of the 
tion, presently designated the Yorktown 
Chapter, has been in the making for many 
under the sponsorship of the 
members of the Technical Club of the 
Yorktown Mine Depot and their many 
friends. The Chapter expanded to include 


months 


the Southeast or Hampton Roads section 
of Virginia, part of the Washington Post 

All the members and many guests and 
their hand early for the 
reception to greet Maj. Gen. F. A. Han 
Assistant Chief of -Ordnance for 
Service. An undercurrent of ex 


ladies were on 


sen, 
Field 
cited interest in this formal opening affair 
the entire eve 


evident throughout 


and the enthusiasm of all the mem 


was 
ning, 
bers was evident 

meeting called to order by 
George Svadeba, Naval Mine Depot, 
president of the Yorktown Chapter, who 
Allan H 


Lutheran 


Che was 


Fenner, pas- 
Church, 
After 


James 


called on the Rev 
tor of St 
Williamsburg, for 
dinner was served, Toastmaster F 
relations 


Stephen's 
the invocation 


Barnes, Sr., director of public 
recounted many 
the affair, 
head _ table 
Yorktown 


Svadeba 


of the State of Virginia, 


tales 


amusing appropriate to 


and introduced those at the 

The 
Chapter was presented to Mr 
by Capt. J. M. P. Wright from national 
headquarters, and the Chapter was wel- 
comed officially the Washington 
Post by Col. Franklin B. Reybold, presi- 
dent of the Washington Post. Mr. Svadeba 
expressed his thanks on behalf of the 
Chapter and gave public recognition to 
the com- 


new charter of the 


into 


the hard-working leaders of 
mittees who had assisted in the organiza- 
Cormier, B. C 


Mason 


interest- 


These were Dr. U 
McConnell, and E. E 
Hansen spoke most 
ingly on the “These 
Times.” He described the great advances 
that Army Ordnance has made in its ac- 
counting and stock recent 
years by the use of several types of new 


tion 
Carr, T. B 
General 


subject, Changing 


control in 


computing machines. He explained how 
important this was in the face of con- 
stantly improving types of missiles and 
successful op 


other armament and in the 


eration that had reduced the number of 


items in front-line depots by over 50 per 
cent. 

Also seated at the head table 
Rear Adm. G. A. Holderness, Jr., com- 
mander, Norfolk Naval Shipyard; Lieut 
Col. U. Cormier, assistant director of re 
search and development, U. S. Naval 
Mine Depot; F. L. Boddicker, plant man 
ager, Hercules Powder Company, Hope 
well, Va.;: M 
American Oil Company, Yorktown. 


were: 


Hopkins, general manager, 


Airborne Electronics and 
Proving Ground Instrument 
Committees Hold Meeting 


the 
White Sands Proving Ground integrated 


Problems of instrumentation on 
range and airborne electronics problems 
peculiar to air developments were studied 
recently by two Committees of the Amer- 
\ssociation 
the 


composed of 
United States 


services in 


ican Ordnance 
leaders of 


the 


industrial 


who will assist armed 
solving them 
\.0.A.’s 


Airborne Electronics Committee and the 
Com 


Forty-three members of the 


Proving Ground Instrumentation 
mittee spent two busy days at the White 
N. Mex., Mon- 
Tuesday, October 22-23, 1956, 
the Holloman Air 
Command at Alamogordo, 


October 24, 


Sands Proving Ground, 
day and 
and then visited 
Development 


N. Mex., on 


1956 


Wednesday, 


On the busy schedule for their visitors 
were listed technical discussions, tours of 


the establishments, briefings on opera- 
tions, and a series of panel discussions 
The visitors were also privileged to wit 
scheduled missile shoot 
A.0.A. Airborne 
Committee is Dr. S. W 
of the Air Arm Di 
Electric Corpora- 
the 
Committee 


ness a regularly 


The chairman of the 
Electronics 
Herwald, 
Westinghouse 
Md 
ing Ground Instrumentation 
is L. W Morrison, of the Bell Telephone 
Laboratories, Whippany, N. J 

Arriving at the White Sands 
Ground on Monday 
22nd, the visitors were 
comed by Maj. Gen. W. E. 
manding general of White Sands Prov- 
ing Ground, and his deputies for the Air 
Force and Navy; by Maj. Gen. L. I 
Davis, commander of the Holloman Air 
Development Command; Capt 
J. C. Parham, Jr., U.S.N., of the Naval 
Ordnance Missile Test Facility 

In responding to this welcome, Dr 
Herwald stated that the A.O.A 
were “here to work, get the problems, 
and then 


We in 


manager 
vision, 
Heading Prov- 


tion, Baltimore, 


Proving 
October 
1 


morning 
cordially we 
Laidlaw, com 


and by 


members 


take them back home with us, 


try to come up with the answers 
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Pe Aa! 
sof manufacturing today’s 
perp: ‘yet aircraft engines is the 
mpssémbling of the finest engineering and 
=? production skills into a masterpiece of 
’ American ingenuity. 


The prime contractor must be concerned 
with the ability of hundreds of sub-contractors 
to produce components to the rigid quality 
demanded by aircraft specifications. 


American Welding supplies welded rings 
and components to major U. S. jet engine 
manufacturers. 


Let Amweld’s Industrial Products Division 
study your problem in circular welded 
components. Better yet, send us your 
blueprints and then your production can be 
“well on its way with Amweld.” 


THE AMERICAN WELDING & MANUFACTURING CO. 


528 Dietz Road . Warren, Ohio 
WELDING FABRICATING MACHINING 


AMERICAN WELDING 
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OF DESIGNING 
AND BUILDING 
SPECIAL MACHINERY 


@ Aetna has been active in Ord- 
nance work continuously through war and 
peacetime. Our policy is not to build up a 
heavy load of Ordnance work but to do our 
share for the country. We want to keep our 
facilities in trim and our personnel informed 
and trained so that we will always be ready 
when needed. 


Example of current Ordnance work—the 
Skysweeper. Production of this weapon has 
been continuous at the Ellwood City, Pa., 
plant since 1950. 


AETNA*STANDARD 


ENGINEERING COMPANY 
Plants: Ellwood City, Pa., Warren, Ohio 


THE AETNA-STANDARD 
General Offices: Pittsburgh, Pa. 


CONTINUOUS GALVANIZING LINES + CONTINUOUS ELECTROLYTIC TINNING LINES 

SIDE TRIMMING AND SHEAR LINES AND OTHER FINISHING EQUIPMENT + CONTINU- 

OUS BUTT WELD PIPE MILLS + SEAMLESS TUBE MILLS + DRAWBENCHES AND 

OTHER COLD DRAW EQUIPMENT + ROLLS AND CASTINGS + EXTRUDERS, MILLS, 
PRESSES FOR RUBBER AND PLASTIC 
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the A.O.A. feel that we can contribute strongly to the solution 
of some of the problems which you gentlemen have here.” 

Introductory remarks were made by Dr. J. W. McRae, presi- 
dent of the Sandia Corporation, at Albuquerque, N. Mex., who 
is the deputy chairman of the A.O.A. Electronics Division; and 
by L. W. Morrison, heading the A.O.A. Proving Ground In- 
strumentation Committee for this meeting in the absence of 
regular Committee Chairman Hugh C. Carroll, General Electric 
Company, Schenectady, N. Y. 

The principal orientation address was delivered by Dr. J. W. 
technical director, Branch, 
Flight Determination Laboratories, W.S.P.G. In the course of 


Muehlner, Systems Engineering 
his orientation talk Dr. Muehlner also developed the problems 
of stationary and airborne instrumentation at the proving 
ground. 

After luncheon the visitors were taken on an extensive tour 
of inspection of the proving ground. On Tuesday morning, Oc- 
tober 23, 1956, the visitors were given their choice of attendance 
at one or more of the following well-organized panel meetings 
which occupied the entire day. 

“Computation and Data Reduction,” Arthur E. Cooper, In- 
ternational Business Machines Corporation, chairman. 

“Optical Systems and Position Determination,” Dr. Carlton 
W. Miiler, Perkins-Elmer Corporation, chairman. 

“Telemetry and Remote Recording of Radar Information,” 
O. H. Winn, General Electric Company, chairman. 

“Firing Error Indicator Instrumentation and Missile and Air- 
craft Acquisition, with Special Emphasis on Electronics Prob- 
lems,” Herman A. Affel, Jr., Phileo Corporation, chairman. 

At 5:00 p.m. the buses left for Holloman Air Development 
Center—the visitors having dinner and spending the night at 
the lodge in Cloudcroft, a mountain hotel approximately mid- 
way between White Sands and Alamogordo. 

Arriving at HADC on the morning of Wednesday, October 
4th, the visitors were cordially welcomed by the commander, 
Maj. Gen. L. I. Davis. Maj. Archer W. Kinny, Jr., chief, Op- 
erations and Plans Office, gave an orientation talk outlining the 
principal operations of the Air Force Development Command at 
Holloman and cited the current problems in airborne electronics 
which they are experiencing. 

The visitors were taken on a personally conducted tour of the 
station and witnessed current test activities. 

Following a late luncheon there was held a meeting of all 
members of the two A.O.A. Committees for the purpose of re- 
solving the many important problems of the two great service 
installations which had been discussed in the course of the 3-day 
technical sessions. It is the firm purpose of these A.O.A. Com- 
mittees to endeavor to assist the armed services in every way 
in the solution of their problems. 

The following representatives of American industry and the 
armed services attended the meeting: Herman A. Affel, Jr., 
Philco Corporation; Kenneth N. Bergan, General Mills, Inc.; 
C. A. Bicking, Carborundum Company; G. H. Christiansen, 
Radio Corporation of America; John J. Connors, RCA Service 
Company; Arthur E, Cooper, International Business Machines 
Corporation. 

Also present were: W. D. Crawford, Air Arm Division, 
Westinghouse Electric Corporation; M. M. Dickinson, Inter- 
national Business Machines Corporation; Lieut. Comdr. A. A. 
Ebel, Navy Bureau of Ordnance; Thomas P. Fahy, Perkin- 
Elmer Corporation; M. S. Friedland, Reeves Instrument Cor- 
poration; Alan E. Gee, American Optical Company; Dr. E. B. 
Hales, General Precision Laboratory. 

Also present were: E. B. Hammond, Jr., Sperry Gyroscope 
Company; Henry Handler, Office, Chief of Army Ordnance; 
Dr. S. W. Herwald, Air Arm Division, Westinghouse Electric 
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ANOTHER EXAMPLE OF HOFFMAN LEADERSHIP 


WHAT GUIDES 
THE GUIDED MISSILE? 


Air-to-air missiles must be guided from the mother plane during that brief interval 
between the closing of the firing switch and the instant the missile locks on its target. 
This is the critical moment when a success or failure depends upon the exactness with 
which computers in the mother plane direct the missile’s flight. This is the moment 
when nothing is as vital to the kill as the precision voltage reference system control- 
ling the computers. 

For jobs like these, electronic manufacturers have learned to depend upon Hoff- 
man Semiconductor Zener Reference Diodes. Engineered for use in all types of pre- 
cision power supplies, these amazingly rugged silicon junction components typify the 
continuing leadership of Hoffman in the semiconductor field. 


Hoffman subminiature Zener Diodes deliver predictable outputs to +1 per cent s 
over a temperature range from ~-65°C to + 150°C—withstand + 15G vibration, é t 
100G shock and 50G acceleration loads under the severest humidity and altitude 
environments. HOFFMAN ZENER REFERENCE DIODE 
Whether for analog and digital computers, missile control, telemetering, limiting, Today’s most stable volt- 
clipping, voltage regulation or power supplies where size, weight and stability ‘are oop Ga eee 
critical requirements— Hoffman Semiconductor Zener Diodes are the indispensable —~Pp ft Fe 
voltage reference source. electrical specifications. 


Hoffman engineers will be glad to supply additional information on request, 


an sEMICONDUCTOR 


A DIVISION OF HOFFMAN ELECTRONICS CORP. 


930 Pitner Avenue, Evanston, Ill. + 3761 South Hill Street, Los Angeles, Calif. 
Formerly National Semiconductor Products - America’s leading manufacturer 
of silicon junction solar cells, power rectifiers, diodes, zener reference diddes 
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Corporation; Wayne Holden, General 
Electric Company; Robert M. Kalb, 
Remington Rand Univac; Lieut. Col. 
M. E. Kay, Eglin Air Force Base; Col. 
H. B. Kucheman, Jr., Eglin Air Force 
Base. 

Also Lieut. Col. J. S. 
Lambert, Air Research and Development 
Command; L. Richard Lankes, Eastman 
Kodak Company ; Lieut. Col. W. A. Mar- 
tin, Eglin Air Force Base; William P 
McNally, W. L 
John C. McPherson, International Busi 
ness Machines Corporation; Dr. 
W. McRae, Sandia Corporation; Carlton 
W. Miller, Perkin-Elmer Corporation ; 
James E. Mitchell, Naval 


present were: 


Maxson Corporation ; 


James 


Proving 
Ground. 

Also were: Walter J. Moe, 
Remington Univac; L. W. Mor- 
rison, Bell Telephone Laboratories; Mi 
chael A. Moscarello, 
Company; Col. L. M 
Air Force Base; W. 
Electric Company; N. C. Peterson, Rand 
Corporation; R. R. Potter, Naval Prov- 
Dirk Reuyl, Ballistic Re- 


Laboratories. 


present 
Rand 


Instrument 
Patrick 
R. Orme, General 


Ford 
Orman, 


ing Ground; 
search 

Also present were: T. C. Rives, Gen- 
eral Electric Company; C. F. Schaefer, 
Norden-Ketay Hugh M. 
Scott, Convair Division of General Dy- 


Corporation ; 


namics Corporation; S. Merrill Skeist, 
Polarad Electronics Corporation ; Sterling 
C. Spielman, Philco Corporation; Wil- 
Tull, General Precision Labora- 
tory; William G. Wurz, Yuma Test 
Station. 


liam J. 


Rio Grande Post Hears Two 
Speakers at Meeting Held 
at Cortez Hotel, El Paso 
The Rio Grande Post of the American 

Friday, No- 

Hotel, El 


Ordnance Association met 


vember 23rd, in the Cortez 
Paso. 

Opening the meeting, Maj. Gen. W. E. 
White 


Sands Proving Ground, president of the 


Laidlaw, commanding general, 
Post, expressed his appreciation of the 
presence of civilian members, noting that 
the El Paso area is lacking the type of 
industry which generally provides a strong 
civilian and industrial tie with Ordnance. 

Both speakers, Lieut. Col. M. D. Sloane, 
chief, Range White 
Sands Proving Ground, and Chris Fox, 
vice-president of the State National Bank 


Services Division, 


of El Paso and a regional Vice-President 
of the A.O.A., gave life to their taiks on 


serious subjects by interspersing much 
wit and good humor which kept their 
audience alert and attentive to the im- 
portant messages each delivered. 


e MYRON J. HAYES of 
N. Y., a former 
Eastman Kodak Company and for many 


Rochester, 
vice-president of the 
years a regional vice-president of the 
American Ordnance Association, died at 
his winter home, Deerfield Beach, Fla. on 
November 22, 1956. ; 

Mr. Hayes was with the Eastman Ko- 
approximately forty 
War II and for 


was 


dak Company for 
World 
thereafter he 


During 
time 
manager of the company’s camera works 


years. 
some general 
where lenses and other optical devices 
were produced for Navy Ordnance. He 
was also a former director of the Strom 
berg-Carlson Company and the Central 
Trust Company in Rochester. 

Mr. Hayes throughout his career was 
an ardent supporter of the American Ord- 
nance Association and a firm believer in 
a strong national defense. He was always 
more than ready to help in A.O.A. pro- 
grams on the local or national level. In 
his passing the Association has lost a 
true friend and loyal follower. 





Mast of SHELBY SEAMLESS TUBING 


(USS STAINLESS STEEL) 


provides high strength and corrosion resistance 


for coaxial antenna 








Tubing 


The Type 3C06 Coaxial Colinear Antenna*, 
consisting of three half-wave vertical dipoles 
arranged colinearly and operating on a fre- 
quency range of 152-176 MC, is especially 
suitable for patrol car broadcasting. The 
three vertically arranged dipoles exhibit a 
gain of 5 to 6 db over a standard single 
dipole, and produce a low angle of radiation 
with equal radiation in all directions. 

This 1314-foot, 40-pound antenna is sup- 
ported by a mast made of Shelby Seamless 
(USS Stainless 
through its center. In addition to possessing 
the tensile strength to withstand 100-mile- 
per-hour winds, this stainless supporting 


Steel) running 


mast has high corrosion resistance—will not 


flake from oxidation and cause short circuits. 

In such critical applications where su- 
perior strength, uniformity, dimensional ac- 
curacy and corrosion resistance are needed, 
Shelby Seamless Tubing of USS Stainless 
Steel is consistently chosen to meet the re- 
quirements. Shelby Seamless Tubing, avail- 
able in a wide range of diameters, wall 
thieknesses, various shapes and steel anal- 
yses, is produced to exacting standards by 
the world’s largest manufacturer of tubular 
steel products. If you wish, our engineers 
will make a study of your requirements, and 
will help you apply Shelby Seamless Steel 
Tubing to your specifications. 


Name of manufacturer on request. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


SHELBY SEAMLESS MECHANICAL TUBING 
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PORTABLE RADAR STATIONS MEASURE 


AND 


DOUBLE CHECK 50 MILE READINGS IN SECONDS 


For the first time, surveyors are freed 
from short-sighted optical equipment. 
Unlike old-fashioned surveying tools, 
the “radar ruler” pierces through fog, 
darkness or dense foliage, electronically 
pacing off distances of 1 to 50 miles, 
precise to within a few meters! 


This new general-purpose surveying 
instrument was developed by Motorola’s 
Military Electronics Laboratory for the 
Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J. The entire oper- 


ation can be handled easily and quickly 
by unskilled personnel. 

This self-calibrating system uses two 
identical portable radar stations which 
bounce a signal back and forth thou- 
sands of times each second. High-speed 
computers automatically provide the 
data necessary to measure off the 
distance. 

Here is just one more example of 
the equipment now being developed 
by Motorola for many varied military 
applications. 


gees UN 





3 suitcases and a 

25 ft. collapsible 
antenna comprise 
the entire equipment 


navigational devices + radar » countermeasures + microwave systems « communications equipment 


data transmission - plotting systems + telemetering « data processing and presentation indicators 


Positions open to qualified Engineers and Physicists 


M OTOR OLA Communications & Electronics Division 


National Defense Department 
2710 N. Clybourn Ave., Chicago, Ili. Other facilities: Phoenix, Arizona and Riverside, California 


AA 
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Trees. 


PRODUCTION 








Electron Tubes and 
Semiconductors 





TUNG-SOL ELECTRIC INC., Newark 4,N. J. 
SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, 


DENVER, DETROIT, MELROSE PARK (ILL.), NEWARK, SEATTLE 
CABLE ADDRESS: TUNGSOL 


648 





NEW DEVELOPMENTS 





ELECTRONIC SENTRY 


\ new extremely lightweight, portable radar which enables a 
front-line foot soldier “to see with his ears” was disclosed re- 
cently by the Army. The device was designed at the Sperry 
Gyroscope radar laboratories to give the infantry its own lo- 
calized battle-area surveillance of enemy movements’ despite a 
curtain of battle smoke, darkness, or fog. 

Extreme lightness and ruggedness was attained by eliminat- 
ing entirely the usual radarscope, which produces visual signals 
on a luminous screen. Instead, a moving enemy vehicle or foot 


Lightweight radar tracker and plotter team. 


patrol produces audible sounds of distinctive character in the 
headphones of the set. 

This highly mobile gear is self-contained in a drum-shaped 
metal only 14 high and 14 
25 


25 pounds. In its present version, the low power needed is sup- 


case, inches inches long, weighing 


plied by a compact, lightweight motor-generator, easily trans 


portable on foot by a second member of a 2-man observation 


team. 
Che new radar set can reveal the difference between fixed and 


moving targets at varying ranges up to three miles. In the 


hands of trained ground operators it also distinguishes a vehicle 


from moving personnel and indicates whether a single vehicl 


moves on track-type treads or wheels 


QUIET SUBMARINE 
The U. S. Navy recently commissioned its newest submarine 
1,800-ton attack 
Electric Boat Di 


DARTER’s stealth 


tine the 


on quietest of all modern 


sub, U.S.S. Darter (SS 576) made by the 
vision of General Dynamics Corporation. The 
will be enhanced by confining the roar of its Diesel engines to 
a sound-isolated compartment. The engines are operated by 
remote control from a soundproof cab or console 

One of the ship’s main assets will be an airplane or “joy- 
stick” type control, providing one-man operation of the vessel 
below the surface and contributing toward smoother and easier 
diving and maneuverability. In addition there are wide aisles 


between berths, individual bunk lights and ventilation, and such 
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"U.S. NAVY PHOTO 


With maximum separation of five feet between 
each plane, the “‘Blue Angels’? demonstrate pre- 
cision tactical techniques of naval aviation at 
speeds of 500 mph and better. This famous team 
of Navy pilots has thrilled millions of aviation 
enthusiasts with its “minimum altitude’ per- 


formances of close order precision flying. 


To a constantly increasing number of manufac- 
turers, particularly aircraft and jet engine builders, 
moving metal by The Cincinnati Milling Machine 
Company’s Hydroforming and Hydrospinning 
processes is equally dramatic. Formerly difficult- 
to-make aircraft, engine, missile and other com- 
ponents are being produced in rapid development 
time . . . with savings of 50% and more in tooling, 
materials and labor. These part shapes range from 
simple to highly complex, formed from a wide 
range of metals. For detailed information on 
Hydroforming and Hydrospinning, call in a 
Process Machinery Division field engineer. 





CINCINNATI® 19” HYDROFORM® 


JET ENGINE PART of 22 gage Inconel, Hydro- 
formed in two operations. A punch, contoured to 
the part shape, and a simple draw ring, were the 
only tools required. Hydroform machines are 
built in 8”, 12”, 19”, 23”, 26” and 32” sizes. 


NOZZLE, Hydrospun from a wrapped and welded 

tube (shown at right) of AISI 4130 steel in four 

passes. Hydrospun parts, having undergone a CINCINNATI 42” x 50” HYDROSPIN 
severe shear deformation, possess increased : 

strength, hardness and resistance to fatigue. 








'CINCI*SNATI 


Hydroform - Hydrospin 


chi, Seo ee! 
La 
‘ 
< 
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luxury items as an ice cream machine, 
record cinemascope 
4-place dining 


comfort. 


automatic player, 


movie screen, and even 
room tables for crew 

In addition to such conventionally 
powered submersibles as Darter, the Navy 
fifteen 


ready built or under construction. 


submarines al 
The 


most recent keel was laid for the Triton, 


now has nuclear 


which will be a radar picket submarine 
and the largest undersea craft ever built. 

Most unusual of the atomic fleet being 
built is the Sxrpyack. It will be the first 
A-sub built with the ALBACORE teardrop 
shaped hull. 

In addition, the Navy has been author 
ized to build a nuclear-powered guided 
missile cruiser and the nuclear plant for 
an aircraft carrier 
NUCLEAR DEFENSE SYSTEM 

A nuclear bombardment defense system 
has been developed by the Army to guard 
military installations and industrial plants 
against surprise attack. This Radiological 
Defense Warning System is already in 
operation at one major military headquar 
ters. Further installation of the electronic 
setup is planned for important Air Force 
bases. It will also be used by Civil De 


fense at strategic locations across the 


Nation. 


The warning system detects any atomic 
or hydrogen blast or poison-gas attack 
endangering an installation, tripping re 
lays that instantly sound warning horns, 
close blast doors, turn off gas lines, start 
radiologically filtered ventilation systems, 
and trigger a series of other protective 
devices. 

Using three different detectors to elimi- 
nate chance of failure, the warning in- 
struments include a gamma-ray detector, 
blast 


sures, and a thermal detector operated by 


a device sensitive to certain pres- 
infrared radiation from fission or fusion 

The detectors are small aluminum cyl 
inders placed atop steel towers surround 
They are 


ing the site to be protected 


wired to an underground control board 


GUIDED MISSILE DESTROYER 


One of the world’s most versatile war- 
ships—the U.S.S. Gyatr (DDG-712)— 
was commissioned recently. Capable of 
destroying an enemy attack whether by 
supersonic airplane or modern submarine, 
first of the 


addition to 


the Gyatt is the Navy’s 
guided-missile destroyers. In 
the most modern antisubmarine ordnance, 
Terrier guided-mis- 


the vessel has twin 


sile launchers. The Gyatt is a converted 
2,250-ton World War II type destroyer 
and is the first of 16 destroyer-type ves- 
Navy's 


powered, guided-missile fleet 


sels planned for the nuclear 


Navy's first 


GYATT 1s 


As well as being the 


guided-missile destroyer, the 
also the Navy’s first warship to have a 
added to her hull 


stabilization system 


structure. This designed to 


eliminate much of the rolling that is char 


system is 


acteristic of small ships. It consists of 
two 45-square-foot retractable fins extend- 
ing out from midships, well below the 


waterline. 


UNDERWATER A-WEAPON 

The Navy’s first 
weapon, “Lulu,” was recently announced 
by Vice Adm. W. V 
Chief of Naval Operations for Air. It is 
reported that it has a lethal range of sev- 


underwater atomic 


Davis, Jr., Deputy 


eral miles, is capable of being exploded 
at the considerable depths which modern 
submarines can reach, and is launchable 


either from an airplane or a surface ship. 


RUSSIAN MISSILES 

A new series of air-to-surface missiles, 
designed especially for use against ship- 
ping, has reportedly been developed in the 
U.S.S.R 
developed in an electronics center near 
of German 


The new family of rockets was 


Moscow by a small group 
electronic experts according to a report 
The missiles are designated Comet 1, 2, 
3, and 4 

The Comet 4 has an approximate range 


of over ninety miles. For the first sixty 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





500 Fifth Avenue 
New York 


MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosive Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


Lexington 
Kentucky 
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How you can save time and money with 


Harvey Aluminum Impact Extrusions 


Many engineers and designers are overlooking the 
exclusive advantages of aluminum impact extrusions. 
This advanced metalworking operation offers design 
flexibility; versatility of alloys; draft free, close 
tolerance parts requiring minimum machining; smooth 
surfaces; and significant savings in man hours, 
machining, and material. 


Custom configuration 
with precision tolerances 


Typical applications of Harvey Impact Extrusions are 
illustrated below. Harvey Impacts have a smooth 
surface and require no machine finishing for most 
ordnance, airframe, and missile applications. Harvey's 
integrated services provide an economical, quality 
product that meets all specifications of high strength, 
light weight, resistance to corrosion and heat, critical 
tolerances in wall thickness, maximum heat conduc- 
tivity, and low unit cost. 


Harvey Aluminum leads 
in impact extrusions 


Harvey pioneered in the impact extruding of intricate 
configurations. This experienced leadership, plus tech- 
nical know-how and the most advanced facilities, are 
available for your own specialized design requirements. 
The integrated Harvey engineering team of research, 
design, metallurgy, and quality control will expedite 
your product from drawing board to finished product 
quickly, efficiently, economically. 


If you have a design that calls for hollow, closed end 


sections... high strength...zero-degree walls and 


surfaces ... unusual length to diameter ratios, integral 


ribs, fins, and bosses...close tolerances...with volume 


production, low unit cost...your Harvey Field 
Engineer will be happy to show you how Harvey 


Impact Extrusions can help solve your design problems. 


ot. ot 


ROCKET MOTOR TUBE with integral 


ROCKET FIN with integral guiding vanes 

impacted as a one-piece unit from alloy 
7075-T6. This: impact extrusion provides 
transverse physical properties equal to 
longitudinal properties and a high degree 
of dimensional accuracy with close toler- 
ances. Similar symmetrical designs in 
diameters up to 10 inches can be 
impact extruded. 


Making the most of aluminum... 


LANDING GEAR COMPONENT provides 
highest physical properties, greatly reducing 
material and machining costs. The impact, 
obtainable in various lengths, is made from 
aluminum alloys which assure optimum 
internal grain structure. This impacted piston 
replaces costly method of hogging out bar 
stock or machining a forging. Diameters of 
barrel are held to close tolerance dimensions 
with superior surface finish. 


for everyone 


formed bulkhead for application in 
rockets. Length to 8 feet, diameter 
6-8”. Tube has a thicker cross-section 
at both ends to accommodate thread- 
ing. This type of Harvey Impact 
Extrusion in high strength aluminum 
alloys offers high transverse properties 
for added hoop strength. 


RVEY 


luminum 


HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 


Branch offices in principal cities 


Harvey is a leading independent producer of quality aluminum products in all alloys and sizes: 
forging stock, impact extrusions, structurals, special shapes, extrusions, screw machine products and other aluminum 


press forgings, 


products. Harvey is also producing similar items in titanium and steel. 
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higher profits 
even on 
short runs! 


how whole Farquhar engineer- 
ing-designing effort isdirected 
toward making Farquhar Presses 
extremely efficient even on short- 
run operations. Farquhar’s new 
triple-acting press with electric 
magnetic controls is typical of 
this designing plan. The electric 
controls of this press provide 
for fast, easy set-ups and fast, 
accurate cycle operation—two 
important advantages that guar- 
antee higher production profits 
regardless of the size of the run. 


We invite you to write for infor- 
mation or ask for our recom- 
mendations and proposals. 


A. B. FARQUHAR DIVISION 
The Oliver Corporation 


Press and Special Machinery Department 
York 34, Pennsylvania 


OLIVER 


ene ere ae 
‘ 


575-Ton Farquhar Triples 
Acting Press with Electric 
Magnetic Controls. The first 
of its type with these controls. 
Advantages: unlimited speed 
changes—fast cycle time—no 
cams to adjust—smooth mo- 
tion to protect expensive 
dies—4-point blank holder 
pressure adjustment. For com- 
plete facts write for Bulletin 
A-200, 


oe oe ow ow oe oe oe es oe a ee 


Special Machinery Built 
to Your Requirements... 


Our staff works with the 
finest equipment to build 
your special machines 
economically. Your inquiry 
will receive prompt 
attention, 


r 
I 
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! 
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Farguhar PRESSES 


Also Manufacturers of Farquhar Conveyors 
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miles it follows beam guidance from the 
launching aircraft. In the last portion of 
its flight it is guided by radar echoes 
from the target. The radar signal is origi- 
nated by the mother plane and is beamed 
at the target in constantly shifting fre- 
quencies to nullify the effects of jamming. 
missiles are tuned to 


Receivers in the 


shift with each change in frequency. 


| TRANSPARENT RUBBER 


Transparent rubber is being tested by 
the Air Force as a way to beat the heat 
on airplane windshields. The rubber will 
be used as an interlayer in windshield 
glass of new supersonic Air Force air- 
planes. With this new material it is ex- 
pected that airplane windshields wiil be 
much heat 


withstand twice as 


from air friction at high speeds. 


able to 


Frictional heat can reach such inten- 
sity that the flexible, transparent plastic 
now used as a windshield interlayer soft- 
When 
its strength is gone, the interlayer is un- 
able to prevent the glass from shattering 
if cracked. The new rubber interlayer is 
being developed for the Air Research and 
Development Command’s Wright Air De- 
velopment Center, Dayton, Ohio, by the 
Dow Corning Corporation, Midland, 
Mich. It retains adequate strength up to 
350-degrees Fahrenheit as compared with 
the 180-degree Fahrenheit limit on pres- 


ent plastic interlayers. 


ens and begins to lose strength. 


X-RAY MICROSCOPE 


An X-ray microscope—a powerful new 
tool for research into hitherto unexplored 
fields of chemicals, and 
criminology—was announced recently by 
the General Electric Company. Under de- 
velopment for more than four years, the 


metals, foods, 


X-ray microscope promises to reveal hid 
den facts concerning corrosion and the 
effect of foreign materials in metals, the 
and 
the 


soundness of electroplated coatings, 
the effects of various processes on 
behavior and structure of metals. 
Secret of the microscope lies in the ex- 
tremely tiny size of the focal spot, which 
is bombarded by electrons and_ thus 
caused to give off X-rays. This target is 
only forty millionths of an inch in diame- 
ter. X-rays emanating from such a small 
spot fan out in all directions and hence 
they 


object which 


microscope achieves 


magnify any pass 
through. The 


magnifications up to 1,500 diameters and 


new 


at the same time discloses the inner struc- 
ture of the object being examined. 


LIGHTW EIGHT RIFLES 
Fairchild Engine & Airplane Corpora- 
tion recently announced the development 
of a series of new lightweight, corrosion 
resistant firearms including: 
1. The ARS 30! 
that breaks 


survival rifle 
14-inch, 2'4 


»-inch 
into a 
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pound package with storage of the barrel 
and action in the fiber glass and plastic 
foam stock. It will float if dropped into 
The 
gun as its standard survival weapon. 

2. The ARI1O 


as the Armalite, currently being tested by 


water. Air Force has adopted this 


automatic rifle, known 


the Army as a possible successor to the 
The ARI10O 


weighs 6.85 pounds, almost 3 pounds less 


Garand semiautomatic rifle 
than the Garand and less than either of 2 
other automatic rifles currently under con- 
sideration by the Army—the Springfield- 
developed T44 and the Belgian FN, 

Basic features of the Fairchild 
guns are an aluminum barrel of special al- 
loy with a stainless-steel liner, an alumi- 
action, and a 


new 


num and _ stainless-steel 


stainless-steel clip. 


MISSILE TESTER 


An ultrarapid missile tester which en- 
ables highly mobile guided missile troops 
to strike targets faster and more effec- 
tively, was disclosed recently. At the push 
of a button, this rapid automatic checkout 
equipment (Race) dynamically tests each 
missile unit, performing in minutes the 
hundreds of preflight that 
consume vital hours by mvre conventional 
means. A master console employs light- 
ning-fast computer elements to check out 


tests would 


Console of the Race. 


all units of the entire missile system, pro- 


vide necessary maintenance, and supply 
critical information for command decision 
during final countdown. 


Where 


the faulty component, flashes its location 


trouble exists, Race pinpoints 
and replacement time on a console screen, 


and immediately delivers a computer 
punch card spotting the plug-in replace- 
ment for technicians. Race precludes false 
answers by testing itself continuously dur- 
the missile checkout and confirming all 
answers at the master console. If trouble 
does occur within Race, it warns the op- 
erator immediately, naming exact rack, 


(Continued on p. 656) 
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MOTOROLA TV— 
cabinet assembly 


I 


HOTPOINT — 
name plate attachment 


NORTH AMERICAN 
AVIATION, INC.— 
Specialized application 


HERE’s the coupon— 
Please send your FREE 
Brochure about Chobert 
Automatic Riveting 


right away! 


Chobert. Audomate Riveting! 


Latest brochure tells how the Chobert High-Speed Automatic Riveting 
System works — shows typical blind and open applications where Chobert 
Automatic Riveting can save you time and money — all clearly illustrated 
and described. Types of rivets and their basic choracteristics plus dia- 


grams are included 
the industry-approved high speed 
in applications covering a wide variety of Aviation, 


Photographs showing Chobert, 
fastening system 
Transportation, Appliance, Architectural and other industrial and com- 
mercial uses will help you create new, efficient production shortcuts! 
Records show Chobert Automatic Riveting does the job faster, better and 
for less money than previous methods used 
by mony maior firms all over the world 
Investigate the Chobert way to cut produc- 
tion costs—get your FREE copy of the 
Chobert Automatic Riveting brochure 
TODAY! 


by sending coupon 


ft 14 ft 


Aviation > 
Deve.opments inc. 


210 SOUTH VICTORY BOULEVARD + BURBANK, CALIFORNIA 
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PRESENT PRODUCTS 
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SEND REPRESENTATIVE [} SEND BROCHURE ONLY 


- Chabe = Pe ented — Reg. U, $. Por, Of, 
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GLARK 


® 


CLARK BROS. CO., Olean, New York— | 
Gas turbines, engines, and “_ 
cating, centrifugal and axial | 
compressors — gas, steam, electric 
and diesel driven. | 


a ag 


DRESSER 


MANUFACTURING 
BIVISION 


DRESSER-IDECO COMPANY, 
Columbus, Ohio — Radio and tele- 
vision broadcasting towers, steel 
bulidings, aircraft hangars, electric 
power substations. 


Bradford, Pa.—Pipe line couplings, 
pipe repair sleeves and clamps, 
weldments, forgings, welding fit- 


! DRESSER MANUFACTURING DIVISION, 
| 
| tings, flanges, rings. 


> ats tetiens ie ae ame ae en] om ane EG ease em a 


—"* ot 
QUIBER SON 


IDEC 


IDECO, Dalias, Tex. — Hydrair* and 
Power Rigs; Full-View* Masts; Sub- 
structures; ’ Single, Dual and Drive- 
In Rambler Rigs; Blocks, Swivels, 
Rotaries; Mud Pumps; Petroleum 
Equipment and Supplies. 


THE GUIBERSON CORPORATION, 
Dallas, Tex. — Oi! tools: packers, | 
anchors, workover equipment—drill- 
ing heads, blowout preventers, tub- | 
ing Diocks, hooks, swivels, kellys, 
Savers, unions. Gas lift equipment. | 
Molded rubber products. 
a te 


PACTE/ 


ROOTS-CONNERSVILLE BLOWER 
DIVISION, Connersville, Ind. — 
Rotary positive blowers, gas pumps, 
centrifugal blowers, exhausters, 
vacuum pumps, and positive 
i displacement meters. 


PACIFIC PUMPS, INC., Huntington 
Park, Calif.—Centrifugal pumps for | 
refineries, power stations, pipelines, 

and chemical plants; plunger | 
pumps for oilwells. 


654 


LANE@)WELLS 


Cup™ 


LANE-WELLS CO., Los Angeles, 
Calif., Houston, Tex., Oklahoma 
City, Okla. — Electric and Radio- 
activity Well Logging, Koneshot* 
perforating and bullet perforating, 
packers and bridging plugs. 


Sealy 


SECURITY ENGINEERING DIVISION, 
Dallas, Tex., Whittier, Calif.—Rock 
bits, reamer rock bits and hole 
openers; reamers, casing scrapers 
and Neo-Red rubber stabilizers. 


GEARED 


*Trademark registered 


Magcobar. 


MAGNET COVE BARIUM CORP., Hous- 
ton, Tex.—Magcobar* and Magcogel* 
Grilling muds and other specialized 
oil well drilling fluids and chemicals. 





SIE 


SOUTHWESTERN INDUSTRIAL 
ELECTRONICS, Houston, Tex. — 
Seismograph systems and instru- 
ments — electronic, electro- 
mechanical. Computers—analog and 
digital; recording systems. Special 
transformers, reactors. 
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AS A STANDARD OF 
COMPARISON THE WORLD OVER! 


The Dresser Plus ¥ is more than a catch phrase. It’s the personifica- 
tion of the basic business operating philosophy of independently- 
managed Dresser companies. The Dresser Plus # is another way of 
saying “teamwork.” It’s your assurance of a reputable world-wide 
source of equipment and technical services for the oil, gas, chemical 
and electronic industries. 


DUSTRIES, INC. 


TO MAINTAIN 
CLOSE PERSONAL 
CONTACT WITH 
OUR CUSTOMERS, 
DRESSER OPERATES 
WORLD WIDE. 


DRESSER A.G. 
Zurich, Switzerland 
Caracas, Venezuela 





MAGNET COVE BARIUM 
CORPORATION, LTD. 
Calgary, A’berta, Canada 


As needed, the resources of the Dresser companies can be meshed 
together in a smoothly operating mechanism. In such cases, the spe- 
cialized experience and facilities of each division are combined to 
bring about unified action. This Dresser Plus¢* service is readily 


available from Dresser offices and representatives in the United 
States and over 100 foreign locations. 


Geared together by Dresser Industries, Inc., these many diversified 
though allied facilities assure highly successful performance...make 
Dresser products and technical services for the oil, gas, chemical 
and electronic industries the standard of comparison the world over. 
DRESSER INDUSTRIES, INC., home office in the United States, 
Republic National Bank Building, Dallas 21, Texas 


TOMORROW’S PROGRESS PLANNED TODAY 


CLARK 


CLARK BROS. 
PAN AMERICAN CO. 
DIVISION OF 


CLARK BROS. CO. 
London, England 


COMPRESSOR CO., LTD. 
Calgary, Alberta, Canada 





DRESSER MANUFACTURING 
COMPANY, LIMITED 
Toronto, Ontario, Canada 





MAGCOBAR 
DE MEXICO, S.A. 
Monterrey, N.L., Mexico 





ROOTS-CONNERSVILLE 
BLOWER (CANADA) LTD. 
Toronto, Ontario, Canada 


SECURITY ENGINEERING 
CANADA, LIMITED 
Edmonton, Alberta, Canada 
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DRESSER MANUFACTURES 
(ENGLAND) LIMITED 
London, England 


MAGCOBAR 
DE VENEZUELA, C.A. 
Puerto La Cruz, Venezuela 


SECURITY ROCK BITS LTD. 


Manchester, England 





CLARK-ITALY, S.p.A. 
Rome and Milan, italy 





IDECO DIVISION, 
DRESSER INTERNATIONAL, INC.) 
Mexico City, D.F., 
Caracas, Venezuela and 
Buenos Aires, Argentina 


PACIFIC PUMPS 
OF CANADA, LTD. 
Edmonton, Alberta, Canada 


SOCIETE FRANCAISE DES 
INDUSTRIES DRESSER, S.A. 
Paris, France 


DRESSER INTERNATIONAL, INC. 
Buenos Aires, Argentina; 
Mexico City, D.F. 
and Caracas, Venezuela 





LANE-WELLS 
CANADIAN COMPANY 
Edmonton, Alberta, Canada 





PETRO-TECH SERVICE, C.A. 
Caracas, Venezuela 





SOUTHWESTERN INDUSTRIAL 
ELECTRONICS (CANADA) LTD. 
Calgary, Alberta, Canada 








FISHBOWLS THAT FLY! 
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indows. Specificat 


enses be ground to precision tolerances of 


You'll recognize these flying fishbowls as bombsight w 


require that these hyperhemisphere | 


fractions of a wav 


production poss 


petence made volume 
wheels, ring-shaped 


lcom 
. Find out how B&L advance technology 


1ca 


elength of light. Bausch & Lomb opt 
ible... by new adaptation of diamond cutting 


ion-heat blocking 


laps, and induct 


our contract plans. 
WRITE FOR COMPLIMENTARY 
COPY OF LIMITED EDITION, 


can help expedite 4 
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Amenca’s only complete optical source 


“OPTICAL COMPETENCE’’ 
(on official letterhead, please, 


BAUSCH 6 LOMB 


indicating title). Bausch & Lomb 


Optical Co., 81913 St. Paul Street, 


Rochester 2, N. Y. 
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drawer, and chassis location of its own 
faulty plug-in component for immediate 
replacement. 


RESTRAINED FIRING 

A new milestone in the complex missile 
preflight testing program at White Sands 
Proving Ground was passed recently with 
the first “restrained firing” of a rocket 
and booster combination. 

The history-making experiment was 
conducted at the 300,000-pound Static 
\ Nike-1 booster, attached 
to the completely assembled and fully in- 


Test Facility 
strumented missile, was fired as if for a 
test flight. But the missile was physically 
restrained from taking off and flying by 
means of an ingenious elastic suspension 
system. 

The firing culminated nearly two years 
of work on the designing, building, and 
perfecting of both the restrained firing 
method and the heavily reénforced con 
crete and steel structure necessary to per 
form it. 

It marked the beginning of a new series 
of tests expected to be a great stride for 
ward in the preflight shock and vibration 
testing program on Nike-1. It may also 
have paved the way for similar testing 
of other missiles. This could result in 
substantial savings, since the less expen- 
sive restrained firings might in some in- 
stances take the place of actual test flights. 


TERRAPIN ROCKET 

The first flight of an extremely light- 
weight and cheap 2-stage rocket to an 
altitude of 80 miles at 3,800 miles an hour 
was reported recently by the National 
Advisory Committee for Aéronautics. The 
research missile is called the Terrapin, 
after the mascot of the University of 
Maryland, which administered the proj 
ect. 

The rocket is 15 feet long, only 6! 
inches in maximum width, and weighs 
224 pounds. The Guided Missiles Division 
of the Republic 
Mineola, L. I., 
Terrapin. The rocket was designed to 
take atmospheric measurements that can 


Aviation Corporation, 
designed and built the 


not be taken by the Vanguard space satel 
lite, which is to be launched this year. 


AN ABLE WEAPON 

One of the Navy’s latest antisubmarine 
weapons, designated Weapon Able, is a 
rapid-firing rocket fired from a launcher 
that can 
requiring the ship to turn and head for 


be trained and operated without 


the submarine before taking offensive ac- 
tion. The 500 pm yuind Able covers a larger 
ocean area more effectively than the old 
type depth charges and has a variable 
range. The launcher has a flash deflection 
shield which diverts the exhaust blast up- 
ward, thus protecting the deck areas. 
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Precision 
Performance 
for Ordnance 


_— 
Wire Forming 


“Metal Stamping _ 


Deep-Drawing 


Eastern Tool & Mfg. Co ' 


experience in producing 





large quantities of precision- 
made ordnance components | 
at your service. We have complete 
manufacturing facilities and a large 


staff of skilled engineers and craftsmen 


Write for more information to 


Eastern Tool & Mfg. Co. 
~~ Belleville 9,.N. J. 


Manutactiring tor 
other manufacturers since |1910 
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ALL POINTS are 
PRESSURE P©INTS 


Rounded edges 
can't cut hose 


Tuenc™ 


on HOSE clamped with 
EATON-RELIANCE 
HOZ-FAS-NERS® 


For tightly sealed hose connec- 
tions with uniform, automatic 
pressure all the way around, 
investigate Eaton-Reliance 
Hoz-Fas-Ners®. Manufactured 
specifically for fastening rub- 
ber, plastic or fabric hose, they 
speed up production, resist 
rust, eliminate the need for 
maintenance and are re-usable. 


The one-piece design permits 
ease of application in hard-to- 
get-at places. Constant, non- 
fatiguing spring tension elimi- 
nates manual adjusting even 
during frequent hose expansion 
and contraction. Hoz-Fas- 
Ners® help you reduce product 
cost. 


Position and Release 


For complete information and specifica- 
tions, write for a copy of Engineering 
Bulletin No. 1. It has full details, and 
is yours without charge or obligation, 


EATON 


mn RELIANCE DIVISION 


MANUFACTURING COMPANY 


510 CHARLES AVENUE MASSILLON, OHIO 
SALES OFFICES: NEW YORK CLEVELAND DETROIT 
CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 








MATERIALS PROGRESS 


George S. Brady 





Trends in Technical Research—Analysis of the trends in tech- 
nical research now going on in this country does not confirm 
the gloomy views recently expressed in much of the press and 
relayed even into Congressional Committee hearings. The Office 
of Defense Research and Development estimates the present 
rate of research at $5 billion annually, of which 40 per cent is 
stated to be for military projects. Chemical Week places the 
figure lower, around $3 billion, with 50 per cent financed by the 
Government. 

But these figures are based on tabulated budgeted research 
Much study and investigation, technically research, is done in 
the manufacturing plants by production and testing staffs, and 
very much of the work done by the staffs of smaller companies 
is technically research, though not classed as such 

Whatever the budgeted figure may be in comparison with the 
research figures of other nations, it is apparent to any one who 
visits the plants and laboratories that American research today 
is increasingly dynamic and is not lagging. It is difficult to 
gauge the amount of research directly aimed at materials, but it 
can be said that most research, even purely product research, 
has an impact and effect on industrial materials 

Military equipment is specialized, but the mechanisms and 
nits that make up a piece of military equipment are technically 
the same as those that go into civilian products, so that the 
money spent on military research is reflected in the improve- 
ment of civilian goods. 

\ basic study of solid-state physics is being undertaken at the 
new $6 million materials laboratory of the Union Carbide & 
Carbon Corporation at Parma, Ohio. All of the metals and the 
nonmetallic elements will be studied with the idea of learning 
more about the atomic structure and developing new materials 
with physical properties not possible to obtain in ordinary alloys 

The idea of intermetallic compounds is not new. Several com- 
panies have already developed refractory hard metals, such as 
chromium boride, molybdenum disilicide, and nickel aluminide, 
which are true molecular compounds, not alloys, and point the 
way toward solving the problems of high strength, hardness, 
and oxidation resistance at the extremely high temperatures 
needed for the jet-engine age. 

But this field of research is still in its infancy, and Union 
Carbide believes that more basic study is needed on the atoms 
themselves with the possibility of rearranging the electrons or 
the atomic combinations to produce differences in the metals as 
dramatic as the atomic change in carbon which yields the soft 
graphite or the hard white diamond from the same element 
$5,000,000 Metals and Ceramics Building added to 
the General Electric Laboratory at Schenectady, and the new 


The new 


Laboratories, are fitted with the most 
Electric 
laboratory also includes equipment for studying the techniques 


Westinghouse Research 
modern equipment for scientific research. The General 
of processing and pilot-plant development, such as vacuum induc- 
tion melting, and hot- and cold-working equipment. 

The Westinghouse laboratories are designed on a modular 
the fully 
equipped with all services—power, hot and cold water, natural 


basis with “modules,” or individual laboratories, 


gas, vacuum, compressed air, and continuous supplies of oxygen 


nitrogen, and hydrogen—for use by an individual scientist or 


capable of being combined into laboratories of any size for spe- 
(Continued on p. 660) 
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CAT D9 TRACTOR HANDLES 907 TONS 


OF COAL PER HOUR ON 150-FOOT PASS 


The B. C. Cobb plant of Consumers Power Co., in 
Muskegon, Michigan, consumes 2400 tons of coal daily. 
Since the coal is brought in by boat, enough must be 
stockpiled to carry through the five winter months 
when the Lakes are frozen over. 

Here’s where a giant Cat D9 Tractor proves its worth. 
It pushes coal into a hopper on the stockpile and also 
feeds coal to the traveling crane that loads conveyor 
belts for transportation to the powerhouse. On a 150-ft. 
pass the D9, with its 20-ft. Balderson light material 
bulldozer, handles up to 907 tons per hour. And on a 
250-ft. pass the hourly production is 633 tons. 


The picture shows the D9 handling a blade load of 
25 tons with ease. This king-size ‘dozer is designed and 
constructed with the strength, balance and rolling action 
to match the power and traction of the “King of the 
Crawlers.” 

In stockpiling coal or other loose materials, one D9 
has proved it can outwork two of the largest tractors 
of other makes. Its weight —33 tons including the blade 
—assures good compaction. It gives you 320 HP at the 
flywheel. Available with either torque converter or oil 


clutch drive, the D9 is as easy to operate as smaller 
tractors. And it’s built with Caterpillar ruggedness for 


long, dependable work life 

In the D9 you have a tractor that can do any num- 
ber of small jobs as well as big ones. It saves money 
because it gets each job done faster, more easily, and 
moves on to the next one. 

Get the facts about this big-capacity machine from 
your Caterpillar Dealer. He has numerous case his- 
tories to prove its value. Let him give you an on-the- 
job demonstration of what it cafi do. And remember 
—you can depend on him for prompt, complete serv- 


ice and original Caterpillar parts. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR’ 


‘*Caterpilias and Cat ore Registered Trademarks of Cater: jar Tractor Co 
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An example of the trend in product 
research that is having great effect on 
materials is the new $7,000,0000 Research 
and Development Center of the Continen- 
tal Can Company in Chicago. This Cen- 
ter has about 600 employees, nearly half 
of whom are scientists. Savings in tin 
have been one of the important unheralded 
accomplishments of such laboratories. 
During World War II the steel com- 
panies were able to make great savings 
in tin by the introduction of electrolytic 
tin plating, but more recently the can 
makers have effected large savings with 
synthetic resin coatings. 

It is estimated that seventy-five per 
cent of all cans are now coated with resi- 
nous enamels. American Can Company 
has recently developed an enameled steel 
can for foodstuffs in which tin is used 
only for the soldered side seam. 

Even the soldered side eventually may 
be eliminated in metal cans for packing 
such products as beer, soft drinks, coffee, 
pet foods, and motor oils, since polyamide 
and epoxy resin cements have been de- 
veloped that are satisfactory for seaming. 
Through these efforts alone, the strategic 
importance of tin has decreased greatly 
since the period of the war. 


High-Temperature Materials.—There is 
much healthy competition in the opera- 
tions of the present research projects. 
While some laboratories are aiming at 
intermetallic compounds for jet-engine 
use, the Tungsten Institute believes that 
the logical direction in which research 
should be turned to obtain suitable high- 
temperature alloys is toward tungsten, a 
metal with a melting point above 6,000 
degrees Fahrenheit and a recrystallization 
point at 2,300 degrees Fahrenheit. 

The Institute has placed a _ contract 
with the Stanford Research Institute at 
Menlo Park, Calif., for the possible de- 
velopment of high-temperature alloys for 
jet-engine and missile use. Working on 
this project is R. H. Thieleman, who de- 
veloped the X-40 alloy during World 
War II. 

He is reported to have stated that 
while vast sums are being appropriated 
to develop new engines, missiles, and air- 
craft, the types of materials needed to 
make them successful are not now avail- 
able, and that this is “almost a discredit 
to our American ingenuity.” 

The Naval Ordnance Laboratory at 
Silver Spring, Md., has pushing 
hard on basic research on a wide range 


been 


of materials for electronics, mica substi- 
tutes, insulation, and heat-resistant alloys 


Its new Thermenol alloy, aimed primarily 
for jet-engine use, appears now to have 
application in many civilian products, es 
pecially to conserve nickel. 

The alloy contains no strategic ma- 
terials. It has 3 to 4 per cent molybde- 
num, with 15 to 16 per cent aluminum, 
and the balance iron. It has better 
strength above 450 degrees Fahrenheit 
than Titanium Re 130A, and it can re- 
place 17-7PH stainless steel for compres- 
sor blades for jet engines, and is 15 per 
cent lighter in weight. 

Wire and ribbon elements show long 
life for intermittent temperatures in ex- 
cess of 2,000 degrees Fahrenheit, and 
they are envisualized for use in heating 
elements as well as for skins for super- 
sonic missiles and aircraft. 

The rolled alloy has high hardness and 
wear resistance, and, since it is resistant 
to fuming nitric acid and highly oxidiz- 
ing solutions and to food acids and sodium 
hydroxide solutions, it has wide use pos- 
sibilities to replace strategic alloys in the 
chemical-processing industries. 


Progress in Rubber.—Troubles at the 
Suez Canal and in the Far East that 
could cut down imports have not seemed 
to cause worry in the rubber industry. 
In fact, the Natural Rubber Bureau has 





There’s a dependable 


Gendie” AN 
CINFLEX CONNECTOR 


for every electrical circuit 


2 
AN3057B 
Cable Clamp 


These electrical connectors are designed and built to 


provide maximum performance under the most rugged P 
AN — 


General Duty i 


operating conditions. 

Well recognized for outstanding characteristics of 
resistance to moisture and vibration, these connectors 
are provided in a variety of AN types. 

Our Sales Department will be glad to furnish com- 
plete information on request. Cidih 

~~ 

AN "C" 
Pressurized 


Ge, SCINTILLA DIVISION OF » Cromolix 


SIDNEY, NEW YORK 


Export Sales and Service : Bendix International Division, 205 East 42nd St., New York 17, N.Y. 
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Gear teeth get in line when he takes a hand 


R. L. Thoen, right, explains faulty tooth conformation on a minute gear which has been 
enlarged 100 times in this king-sized projector. Gear specialist on the engineering staff 
of the Mechanical Division of General Mills and author of numerous technical papers, 
Thoen makes geor trains perform with uncanny accuracy. He helps design and build the 
special machines which make such accuracy routine work at the highly specialized plant. 


Next to its men, General Mills is most 
proud of its machines. For it is this 
combination that mass produces gear 
trains with nearly imperceptible back- 
lash, total cumulative error of 0.0002 
inch, angular tolerances within 40 sec- 
onds of arc, positioning accuracy within 
0.01 percent. 

This typical General Mills precision 
production is possible only because men 
like Thoen have improved standard 
tools, created special machines, devised 
ingenious attachments. Some equip- 
ment is operated under strict tempera- 


ture-humidity control. All is backed 
with the finest inspection devices. You 
can use these machines and the men 
that created and operate them to pro- 
duce your precision products. You'll 
profit. A simple request brings more 
facts. 


Booklet Tells More—Send Today 


Learn how our men and ma- 
chines eliminate irksome pro- 
duction problems. Write Dept. 
OD1, Mechanical Division of 
General Mills, 1620 Central Ave. 
N.E., Minneapolis 13, Minn. 


General Mills Pioneers Scientific 
Frontiers One of General Mills’ nu- 
merous research projects involves 
the behavior of metals in space flight. 
Here a scientist determines the 
“sputtering” or disintegration rate 
of molybdenum at 200 miles above 
the earth. The metal is under fire 
from atoms moving at 25,000 m.p.h. 


MECHANICAL DIVISION OF General Mills 


CREATIVE RESEARCH AND DEVELOPMENT - PRECISION ENGINEERING AND PRODUCTION 
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appeared disturbed for some time about 
the decreasing importance of natural 
rubber. 

It recently called the attention of its 
members to the fact that no more than 
forty per cent natural rubber is now be- 
ing used in American rubber products, 
and that if there were an emergency this 
percentage could be greatly reduced. It 
also warned that “successful development 
of processes for the production of this 
rubber (synthetic would 
further reduce the dependence on natural 


polyisoprene ) 


rubber.” 

The Goodrich-Gulf Company, Avon 
Lake, Ohio, has a new synthetic rubber 
which is an oriented isomer polymer of 
isoprene (the natural rubber) and closely 
resembles natural Good- 
rich’s Amerpol SN has already been used 


hevia_ rubber 
in large truck tires and has given good 
service. 

Esso 
pany, working with the Armstrong Tire 
Company, West Haven, Conn., has been 
testing new all-butyl tires and has found 
them superior to GR-S rubber or natural 
and 


also 
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resistance 
tires 


abrasion 
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eliminate squeal in turning corners. The 


rubber tires in 
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ABOVE: Du Pont Rivets simplify kid-g 


DROP NDE. No backing, no after-f ger of dam- 


rubber is a copolymer of isobutene and 
isoprene (ninety-eight per cent isobutene 


aging delicate mechanisms. AT LEFT h its cal- 


ibration box 


NO BACKING 


POSSIBLE, YET— 


DU PONT RIVETS EASILY FASTEN 
DELICATE ASSEMBLIES IN 


STRATOSPHERIC 


You're looking at the DROPSONDE: 
amazing new device manufactured for 
the USAF by the Friez Instrument Div. 
of the Bendix Aviation Corporation. 
Ejected from a “jet” high in the strato- 
sphere, this electronic “weatherman” 
gathers and transmits temperature- 
pressure-humidity data back to the 
plane. There, a receiver-recorder takes 
over, interpreting and charting the im- 
pulses as DROPSONDE parachutes to 


earth. An accurate weather “snapshot” 


for flying missions and missile tests. 
Since fastening’s required within or 
around delicate mechanisms, with no 
backing possible—standard methods were 
“out.” A knotty fastening problem, but 


"WEATHERMAN" 


the Baltimore firm found the answer in 
Du Pont Blind Expansion Rivets. To- 
day, Friez workmen need fasten only 
from Rivet’s head side—need only a 
heated iron to set ’em fast and sure— 
and mechanisms stay untouched. Takes 
only seconds, and these rugged fasteners 
stay put despite impact of landing. 
GOT A FASTENING PROBLEM? 
Try Du Pont Aircraft Blind Expansion 
Rivets. You can expand up to 20 a min- 
ute in blind or open work—no backing 
required, Get the full story in our free, 
handy booklet. Write E. I. du Pont de 
Nemours & Co. (Inc.), Explosives Dept., 
Wilmington 98, Delaware. 


DU PONT AIRCRAFT BLIND EXPANSION RIVETS 


A Product of Du Pont Research 
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and two per cent isoprene). A new butyl 
latex gives good bonding of the rubber 
to the tire cord. 

With competition in mind, the /nterna- 
tional Rubber Research Board in London 
has been activated and plans a strenuous 
program of research to improve produc- 
natural rubber and to find new 
markets. It should result in a general im- 
provement of the whole rubber situation 


tion of 


Though no 
new steels 


Improvements in Steel. 
spectacular developments in 
have been announced recently, mills have 
been putting much effort into producing 
better steels. Results from the introduc- 
have 


that 


tion of vacuum melting furnaces 


been that 
old tables listing the physical qualities 


such engineers maintain 


of standard steels have been obsoleted 
Cleaner steels from vacuum melting, com- 
bined with improved controls in working, 
have greatly increased fatigue life, tensile 
strength, ductility, and corrosion resist- 
ance. 

The manganese type of stainless steel, 
“on the shelf” for many years because of 
its poor working qualities, has now been 
developed with a relatively small amount 
of nickel to a point where the grades 
designated as Type 201 and Type 202 are 
commercially comparable for many uses 
with the standard 18-8 steels 

In fact, the whiter color given by man- 
ganese makes them preferable for such 
uses as railway car and truck body con 
struction and restaurant equipment. The 
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Giant Log Stacker Attains Peak | Improve Percolator With Silicone Laminate At No Extra Cost 


Power With Class H Motors | 


Engineers designing large electrically 
powered equipment are attaining more 
power per pound while gaining the 
many advantages of placing the power 
unit closer to the work by using motors 
insulated with Dow Corning Silicones. 
An excellent example is the giant Elec- 
tric Log Stacker produced by R. G. 
LeTourneau, Inc., Longview, Texas. 


A separate high torque a/c motor con- 
nects directly to every point of load — lift 
fork, hold-down tusks, boom tilt and rear 
axle steering. And there is a separate d/c 
motor inside each of the four rubber-tired 
drive wheels. A_ diesel-generator set 
supplies power to any or all motors 
on demand. 


The work potential of these mechanical 
giants is worthy of Paul Bunyan. A single 
bite of the lift forks conveys up to 25 tons 
of logs; one stacker can move more logs 
in 5 minutes than three conventional 
yard lifts can handle in 30 minutes! 


To provide maximum power and reli- 
ability, every working motor — like all 
drive motors on all LeTourneau “electric 
wheel” equipment — is Class H insulated 
with Dow Corning Silicones. No. 35 





Encapsulating Electrical and Electronic Parts 
with Silastic is the subject of a data sheet that 
provides details of handling heat-vulcanizable 
and room-temperature-vulcanizable silicone rub- 
bers in such applications. No. 36 





All New — 1957 Guide to Dow Corning Silicones 
is a twelve page, fact-filled catalog which briefly 
describes the silicone products of interest to most 
industries. Containing latest data and informa- 
tion, the guide is designed expressly to help you 
enjoy the advantages, profits, and savings made 
possible through imaginative use of these unique 
engineering materials. No. 37 





Designers who make imaginative use 
of silicones to increase the life and 
reliability of toasters, steam irons and 
other appliances can often do so with- 
out adding a single penny to the cost of 
the finished product. A recent example 
is provided by Aluminum Goods Manu- 
facturing Company, manufacturer of 
Mirro-Matic Percolators. 


While Mirro-Matic’s terminal pin insu- 
lators made of phenolic had proven satis- 
factory in normal the designers 
reasoned that abuse of the percolator could 


use, 


loosen electrical connectors and cause arc- 
ing. Phenolic is also prone to absorb 
moisture when splashed or dunked by 
careless users, raising a further possibility 
of insulator failure. 


COIL BOBBINS OF SILASTIC 
RESIST HEAT, HIGH VOLTAGE 


Combine high temperatures and high 
voltage and you'll quickly expose any 
weak link in an electrical insulation 
system. That’s what happened when 
technicians at Transformer Engineers, 
Pasadena, California, tested conven- 
tional choke coils intended for use 
on aircraft fire control apparatus. 





The tests revealed that conventional coil 
bobbins all too often developed “electrical 
punctures” in the tube-to-flange joints 
when subjected to 15,000 volts at 140C 
operating temperatures. 


The problem was overcome, however, with 


bobbins molded in one piece of Silastic, 


the Dow Corning silicone rubber. Featur- 
ing excellent thermal stability and dielec- 
tric strength after prolonged exposure to 
high temperatures, their one-piece con- 
struction avoided tube-to-flange joints 
entirely. Over 3000 of them have been 
put into service in the last two years; not 


one failure has been reported to date. No. 38 | 








The risk of such breakdown, however, 
entirely eliminated by the superior dielec 


was 


tric strength, heat and moisture resistance 
laminates manufactured 
by Taylor Fibre 
Company. The mois 
ture absorption of 
silicone laminate, for 
example, is only 
0.02% compared 
with about 2% for 

phenolic. 


the higher 
laminate, 


of silicone-glass 


physical 
plain 


And, because of 
strength of 
cost stampings could be used instead of 
expensive molded parts. A further saving 
reducing breakage dur- 


silicone low 


was produced by 
ing assembly. 


The score: greater reliability for the Mirro- 
Matic Percolator without adding a cent to 


production costs! No. 39 





Silicone Insulated Conductors, a reprint from 
WIRE AND WIRE PRODUCTS, describes and 
compares eight different types of silicone insu 
lated wire and cable currently available for 
different applications. No. 40 
Send Coupon for More 
Information 
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Here’s the best 
Shortcut in the field 
of organic finishing 


One operation usually removes 
paint, rust and oil at the same time. 


One tank of Oakite Rustripper frequently 
does all these jobs: (1) strip rejects and 
conveyor hooks; (2) pickle rusted stock; 
(3) prepare reconditioned products 

for refinishing operations. 


One tank may eliminate many tanks 
used in ordinary cycles. 


Se ae a 


OAKITE 


RUSTRIPPER 


PREPAINT SI > ny SRN x10 a) 


FREE: our illustrated booklet tells how 
this amazing cleaner-stripper-deruster 
offers tremendous possibilities for sav- 
ing minutes, hours, dimes, dollars. 
Write or send coupon for your copy. 


OAKITE PRODUCTS, INC. 
24 Rector St., New York 6, N. Y. 


Send me a FREE copy of your booklet “Here’s 
the best shortcut in the field of organic finishing” 





COMPANY 





ADDRESS. 





OAKITE. 


Technica! Service Representatives in Principal Cities of U. S. and Canada 
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amount of nickel used in Type 201 is 4 
per cent, and that in Type 202 is 5 per 
cent. The manganese content is 6 and 8 
per cent, respectively, with the-chromium 
at 17 and 18 per cent. 


High-Purity Silicon—To reduce cost 
in the production of the high-purity sili- 
con needed for rectifiers and transistors, 
Bell Telephone Laboratories, New York, 
N. Y., has applied the zone refining tech- 
nique to rods of commercial-grade sili 
con, which grade is obtainable at less 
than half the cost of the pure semicon- 
ductor grade. 

A liquid silicon zone is made to traverse 
a vertical silicon rod which is surrounded 
by a flow of water vapor and hydrogen 
The water vapor oxidizes the boron and 
other impurities, and the oxidation prod- 
ucts are evaporated off. Refining has 
hitherto been difficult and costly, as the 
molten silicon picks up impurities from 


the crucibles. 


Graphite for Rockets.—Office of Tech- 
nical Services Report PB 12108 de- 
scribes a new dense adherent coating for 
graphite nozzles in rocket motors which 
will protect against high-velocity oxidiz- 
ing gases up to a temperature of 3,500 
degrees Fahrenheit. The coating is pro- 
duced by applying molybdenum disilicide 
powder suspended in a phenolic resin ve 
hicle. After curing the resin, the coated 
part is heated in a neutral or reducing 
atmosphere of about 4,000 degrees Fah- 
renheit, which leaves a glazed surface of 
hard refractory molybdenum  disilicide 

Incidentally, Climax Molybdenum Com- 
pany, New York, N. Y., has issued a 
new bulletin describing the properties of 
molybdenum disilicide for turbine blades, 
nozzles, and other heat-resistant uses 


Tiny Battery—A new electric battery 
of tiny size developed by the Union Car- 
bide & Carbon Corporation at the Na- 
tional Carbon Division, Parma, Ohio, 
has a solid electrolyte of silver iodide, 
with one terminal of silver and the other 
of vanadium pentoxide. There is no liquid, 
and the battery has long life. One cell 
generates 0.5-volt, and a battery of 200 
cells to generate 100 volts measures only 
34-inch in diameter and 1 inch long 


New Nylon Products.—The Keystone 
Plastics Company, Inc., Union, N. J., has 
a new line of large-diameter, thin-walled 
nylon tubing as a substitute for strategic 
alloy-metal tubing for petroleum and 
chemical processing plants. It has high 
bursting strength and is resistant to hot 
chemicals up to about 300 degrees Fah- 
renheit. 

A new line of nylon bearings in 39 
plain and flanged sizes from '%4- to 1-inch 
diameters is being offered by the Climar 
Metal Products Company, Cleveland, 
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Ohio. The nylon bearings need no lubri- 
cation, and they will support a load of 
200 pounds per square inch at a velocity 
of 525 feet a minute. As they resist attack 
by solvents or chemicals, they are suit 
able for use in equipment for the food- 
stuffs and chemical industries. 

A new plant to produce Nylon 6 for 
molding compounds and extrusions is be 
ing installed at Henderson, Ky., by the 
Spencer Chemical Company. Nylon 6 is 
made from caprolactum, which is now 
made synthetically from benzene, phenol, 
and cyclohexane, thus eliminating depend- 


ence on imported castor oil. 


Aluminum in Construction.— Reduction 
in maintenance costs was one of the chief 
reasons for the selection of aluminum as 
the construction material for the 74 large 
overhead sign trusses on the Ford and 
Lodge Detroit. The 
trusses, 50 to 100 feet in length, are made 


expressways near 
from welded aluminum tubes with diago- 
nal tube bracing. The bridges are sup- 
ported by 7- and 8-inch aluminum tub- 
ing. Bases are aluminum sand castings 
and aluminum plate. The trusses, built 
by the Planet Corporation, Lansing, 
Mich., have an average weight of about 
3,300 pounds, and 

Engineers responsible for construction 
Turnpike 


require no painting. 


of the new 236-mile Kansas 


favored aluminum because of reduced 
maintenance costs as weil as the easy in- 
the lightweight units. The 
1,000 “trail 


entrances, 


stallation of 
1,056 major 
marking 


and the 
turh-offs, 


signs 
blazers” 
and service plazas, are all of aluminum, 
as also are the 500 mile markers and the 
25,000 reflective delineators. The 106,000 
feet of bridge railing has cast-aluminum 
34-inch aluminum 


It was estimated that con- 


posts and extruded 
tubular rails 
ventional iron railing costs 25 to 30 cents 
a foot for painting, while the aluminum 
will never need painting. 

National Bureau of Standards has been 
running corrosion tests on aluminum al- 
loys continuously for more than twenty 
years, with samples being removed at in- 
tervals for physical tests. The Bureau has 
found that the noncopper alloys, such as 
Alloy 3004 and Alloy 5254, have proved 
highly resistant to corrosion without loss 
Alloy 3004 contains 1.04 
per cent manganese and 0.89 per cent 
Alloy 5254 has 3.57 


per cent magnesium and 0.25 per cent 


of properties 


magnesium, while 


chromium. 


Carbon Piping.— National Carbon Com- 
pany is now offering its Karbate imper- 
vious carbon and graphite piping with a 
glass fabric armor on the outside to give 
structural strength and to prevent exces- 
sive leakage in the event of cracking. The 
piping comes in diameters from 1 to 4 
inches and in lengths up to 9 feet. 
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GUIDED MISSILES 


offer unusual 


job opportunities 


The development, engineering and manufac- 
ture of guided missiles offer many interesting 
and challenging problems to technically trained 
people. Missile engineering is a new, dynamic 
business with long-term potentials and oppor- 
tunities for those who get in on the ground 
floor. 

This business of the future, while engaged 
in developing one of our nation's most im- 
portant weapons systems, has many long-range 
commercial applications. 

We, at Bendix Products Division—Missiles, 
are fortunate that, as prime contractor, we 
have the complete responsibility for one of 
the most important and successful missiles in 
the country. 

A thirty-six-page book, “Your Future in 
Guided Missiles", describing in detail the 
many phases of our guided missile operation 
and the job opportunities available to you, 
will be sent to you on request. Write for your 
copy today. BENDIX PRODUCTS DIVISION—MIS- 
sites, 405E, Bendix Drive, South Bend, Ind. 


ELECTRONIC GUIDANCE 
MISSILE SYSTEMS TESTING 
STEERING INTELLIGENCE 
QUALITY CONTROL 
SYSTEMS ANALYSIS 

TEST EQUIPMENT DESIGN 
PROPULSION & HYDRAULICS 
RELIABILITY 

MECHANICAL DESIGN 
COMPONENT EVALUATION 


Prime Contractor 
for 
TALOS MISSILE 





AIR TO AIR « AIR TO GROUND + GROUND TO AIR * GROUND TO GROUND 


This is 3) RD 


Single Sideband employed in new Air Force project to improve 


Birdcall is the nickname of the U.S. Air Force’s new project to advance 
greatly the effectiveness of intercontinental communication. The System will 
handle the increased traffic now dictated by national defense, and employs 
single sideband as the primary technique to improve the quality and 
reliability of the long range (HF) signal. 

Collins Radio Company, pioneer of SSB, is providing the entire research, 


manufacturing and installation on a systems engineering basis for 
ARDC’s Rome Air Development Center. 
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Collins is integrating existing equipment with new Collins designs, both 
airborne and ground, of all radio, remote control and antenna facilities — 
three types of which are illustrated here — to assure the 
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highest possible performance. 
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Just a squeeze sets the fastening 
stud in steel or concrete! 


THAT'S HOW SIMPLE IT 1S—a flex of the finger—to anchor fixtures securely 
with the Remington Stud Driver. Off goes the power load, the stud 
is anchored into steel or concrete—straight as an arrow. No predrilling 


or outside power source required! 

You can set both 14” and *,” diameter studs with the Remington 
Stud Driver—up to 6 studs per minute either size. There are 40 
different styles and lengths of Remington Studs to choose from. 
With this one tool, you can take on every stud-fastening job—light, 
medium and heavy-duty—and save time and 
money on every one of them! Get full details 


by mailing coupon below. 


Remington 
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| Industrial Sales Division 0-1 

i Remington ArmsCompany, Inc. 

i Bridgeport 2, Conn. 

I Please send me your free booklet which shows 
{ how I can speed my job and save with the 
{ Remington Stud Driver. 
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A well-known weekly television pro- 
gram, documented from the files of a 
metropolitan police department, has dram- 
atized a series of robberies in which the 
criminals frustrated efforts at immediate 
pursuit by jamming the police radio com- 
munication system. 

According to the televised narrative, 
one of the partners in crime had access 
to a radiophone transmitter which could 
be tuned to the police call frequency. The 
unattended station was controlled by a 
clock in accordance with a predetermined 
schedule. Careful timing of their actions 
enabled the criminals to take flight as the 
clandestine transmitter went into opera- 
tion. 

After an interval just sufficient to 
prevent coordinated pursuit of the crimi- 
nals by the police, the outlaw transmitter 
was silenced to avoid, if possible, disclos- 
ing its location. Except to note that the 
police had recourse to the slower, but less 
vulnerable, channels of communication af 
forded by the telephone system, further 
details of the story are not immediately 
relevant. 

Performance of military radio commu- 
ications equipment and other items of 
electronic armament may also be adver- 
sely affected by interference due to other 
sources of electromagnetic radiation. Pre 
cision tracking radars, as employed in 
air defense systems, are particularly vul- 
nerable because of the broad frequency 
spectrum and high data rate required to 
track high-speed targets. 

Functionally, the conventional radar 
configuration is a signaling system in 
which the receiver is isolated from the 
transmitter except for coupling due to 
back scatter and reflections from external 
objects. Suppression of direct coupling 
between the receiver and its associated 
transmitter does not, however, provide 
for isolation from other transmitters. 

The useful sensitivity of a radar re- 
ceiver is ordinarily limited by noise origi- 
nating in the receiver itself. However, 
under some conditions, extraneous radia- 
tion may establish the threshold. Effects 
which may result even from unmodulated 
c-w interference at the radar r-f fre- 
quency will illustrate. 

If account were to be taken only of 
response to pulsed signals in designing a 
radar receiver, direct coupling between 
the second detector and the video ampli- 
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How you can “squeeze” 
64 simultaneous messages 


. . 

into a single frequency 

Breaking communication bottlenecks is a specialty of the Hoffman 
CV-157 Dual Sideband Converter. In one quarter the space of 
previous sideband converters it achieves maximum use of today’s 
limited frequency bands, relieves traffic overloads. The CV-157, 
designed and developed by Hoffman, receives independently 
modulated AM signals with a highly suppressed carrier and splits 
them into two sidebands. Result: up to 75% greater effective 
range without increasing transmitter power —2 to 32 times more 
trafic capacity without increasing frequency bandwidths. As many 
as 64 dualtone teletype channels, or various combinations of 
teletype, facsimile and AM voice can be handled by the CV-157. 
Write today for additional data on this and other advanced 
communications techniques now under evaluation at Hoffman. 


Scope pattern taken from Hoffman 
CV-157 showing two dualtone 
teletype channels on upper 
sideband, carrier partially 
suppressed. Each sideband can 
carry 32 teletype channels 

at one time. 


One AM voice channe! (made by 
continuous vowel sound) on each 
sideband, carrier completely 
suppressed. CV-157 carries two 
3KC voice channels on each 
sideband. 


Elect nd Mechani Engineers 


Significant developments at Hoffman in the 
T 
fields of VLF, HF, VHF, UHF, forward £00 wate on tener ehteceant. 
scatter and tropospheric communications, single dualtone teletype channel on 
. . 5 ~ Sf . upper. With suitable multiplexing 
sideband and advanced ECM techniques have equipment, the CV-157 handies 
created important positions for engineers of ' 64 simultaneous dualtone teletype 
high calibre. Please address inquiries to eee. 
Vice-President of Engineering. 


ALL PHOTOS UNRETOUCHED 
FROM PANALYZOR MODEL SB-8 


Hoffman LABORATORIES, INC. 


A SUBSIDIARY OF HOFFMAN ELECTRONICS CORPORATION 
3761 South Hill Street * Los Angeles 7, California 
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JEMCcO TI-7 


LATEST DEFENSE 
ASSIGNMENT for 
CAE TURBINE POWER 


Performance and ease of control join hands with a high 
degree of safety in Temco’s TT-1 primary jet trainer, 
which the Navy has ordered into production after ex- 
haustive tests. This modern tandem two-seater is designed 
to condition the student's reflexes to the piloting of jets, 
from the very start. It is a matter of pride and gratification 
to CAE that this newest addition to our country's military 
training equipment flies with Continental J69-T-9 gas 
turbine power. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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fier would be satisfactory. Peak limiting 
required for intensity-modulated display 
(PPI), could be accomplished by im- 
pressing the negative video pulse on the 
grid of a properly biased sharp cutolli 
pentode amplifier. 

However, in the presence of strong 
c-w interference the d-c output from the 
detector might be sufficient to drive the 
first video stage to cutoff. In this event, 
information from the pulsed signal would 
be largely lost. The d-c component due 
to c-w interference can be removed by 
insertion of a high-pass filter between the 
detector and amplifier. In this way, satis 
factory video response is obtained over 
most of the pulse spectrum. 

Distortion due to attenuation of the 
low frequencies by the filter becomes im- 
portant only if pulse length discrimina- 
tion is required. A linear detector has 
been assumed—i.e., amplitude of the video 
pulse is proportional to the envelope of 
the i-f pulse—independently of interfer 
ence level. Given a linear detector and 
high-pass filter to prevent blocking of the 
video amplifier, distortion of the signal 
pulse as a consequence of c-w interfer 
ence at the radar carrier frequency can 
be avoided. 

However, it should not be concluded 
that unmodulated c-w has no effect. Be 
cause of pulse-to-pulse changes in the phas¢ 
relation of the interfering wave trains, 
the video pulses wil! fluctuate in ampli 
tude. Moreover, intermodulation products 
of i-f receiver noise with c-w interference 
increase the video noise by a factor of 
4/2 for linear detection. Significance of 
these effects on radar performance is not 
readily generalized. 

Limiting can also take place in the i-f 
section. Strong c-w interference may drive 
the amplifier to saturation, thus reducing 
incremental gain to zero. In consequence, 
neither signal pulses nor receiver noise 
appear in the video. 

To overcome the difficulty, various 
forms of automatic gain control have been 
devised which reduce i-f amplication for 
the c-w interference without a corre- 
sponding reduction in gain for pulsed sig- 
nals. Sufficient bias is applied to restrict 
operation to the peak of the i-f cycle 

Although saturation is thereby avoided, 
only the high-frequency components of 
the pulse spectrum are represented in the 
amplified signal. Effectiveness of back- 
bias arrangements in coping with strong 
c-w interference therefore depends on the 
i-f bandwidth. 

Modulated interference may also be en 
countered. Qualitatively, it is obvious 
that interference which closely resembles 
either the expected signal or normal re 
ceiver noise is likely to impair radar per- 
formance. Noise-modulated c-w _ interfer- 
ence would introduce additional noise into 
the radar receiver and thus raise the sig 
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nal threshold for target detection or 
tracking. 

If the amplitude of the (noise) modu- 
lating function is small in comparison 
with the c-w carrier amplitude, the side 
bands will extend uniformly above and 
below the carrier to frequency limits 
which depend on characteristics of the 
noise generator. As the modulation frac 
tion is increased, limiting due to finite 
carrier amplitude modifies the noise spec 
trum 

A small modulation fraction implies 
relatively low noise power in the side 
bands but close simulation of true noise 
\ large modulation fraction implies high 
sideband power and also significant d 
parture from the spectrum of true noise 
Limiting and frequency clipping may 
radically modify the signal-masking prop 
erties of the interference 

Electronic interference can degrade the 
desired signal in several ways. If the in 
terference is sufficiently strong, satura 
tion of the receiver may reduce incre 
mental sensitivity to zero. Interference 
may mix with the desired signal, making 
recovery of information difficult or ever 
impossible. When it is not feasible to cope 
with the problem at the source, advantage 
must be taken of differences between the 
interfe rence and desired signal 

The i-f back-bias and video-filter tech 
niques mentioned in connection with un 
modulated c-w interference are based or 
the difference between frequency spectra 
of the interference and desired signal 
After appropriate frequency translation 
the c-w interference can he suppress¢ 
hy filtering. It was noted, however, that 
loss of information carried by the low 
frequencies must be accepted 

Noise-modulated c-w interference 1s 
less easily rejected A gain, discrimination 
between wanted and unwanted signals is 
based on spectral differences. Bandwidth 
f the receiver is made large enough to 
ensure utilization of frequencies in the 
pulse spectrum which are not represented 
in the interference. Because modulated 
c-w more closely simulates the spectrum 
of desired signal plus noise rejection en 
tails a greater loss of information than 
does suppression of unmodulated c-w 

If the interference spectrum were com 
pletely to overlap the signal spectrum, 
discrimination solely on a frequency basis 
becomes impossible. However, complete 
specification of the signal and interference 
spectra requires that, in addition to am 
plitude and frequency, account be taken 
of relative phases of the several compo 
nents 

It thus becomes possible, at least 
principle, to distinguish between inter 
ference 1 the desired signal on the basis 
of relative phase. Coherent detection cir 
cuits developed for this purpose are var! 
ouslv known as synchronous, homodyne 
and svynchrodyne detectors. 
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SURE, POWER STEERING 


OUR POWER-STEERED 
RIGS STAY ON SCHEDULE 


MAKES THE JOB EASIER. 
BUT IT’S THE ADDED SAFETY 
THAT COUNTS MOST. 


BETTER, TOO. 


EITHER WAY, 


POWER STEERING MAKES 


GOOD BUSINESS SENSE. 


THE CASE FOR POWER STEERING ON TRUCKS! 


The trend to power steering on trucks 
is based on one very practical reason 
—operators of trucks equipped with 
power steering have invariably found 
that the added safety and greater 
operating efficiency of their vehicles 
have demonstrated that power steer- 
ing is indeed a sound investment. 

Truck drivers using power steering 
report less tension and fatigue in 
normal driving and appreciate the 
positive control that blocks road shock 
from chuck holes and prevents loss of 
control if the truck is forced out on a 
soft shoulder. 


Bend 


PRODUCTS 
DIVISION 


The dispatcher knows the impor- 
tance of regularly maintained sched- 
ules. He is quite aware that with 
power steering drivers are more 
relaxed and are better drivers than 
tired drivers. Thus, power steering 
not only reduces the laierd of road 
accidents, but helps the driver to 
maintain established schedules through 
better vehicle control. 

In short, power steering, by saving 
time and money, contributes materi- 
ally to a more profitable operation. 

Truck manufacturers are always 
eager to offer their customers features 


South Bend IND. 


that will make truck operation safer 
and more profitable and, at the same 
time, give their dealers every selling 
advantage. 

That’s why more and more truck 
manufacturers are offering perform- 
ance-proven Bendix* Power Steering 
as original factory equipment. 

If you would like to know why 
power steering for trucks is perhaps 
even more logical than power steering 
for passenger cars, we have prepared 
an interesting folder on the subject. 

Write for your copy today. We think 
you'll be convinced. REG. v.s. PAT. OFF 








ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics.—First test of the Vanguard earth satellite 
vehicle was fired late in the fall. 

The third-stage solid-propellant rocket will later be placed 
atop a modified liking rocket and fired at the Air Force missile 
range in Florida. The combination is expected to reach an alti 
tude of 200 miles but purpose of the test is not to establish an 
orbit but to check out propulsion systems and gather upper 
atmosphere data. 

General Electric Company reports that it is putting the 
finishing touches on its first-stage Vanguard motor. Called the 
X405, it produces ‘a thrust of over 27,000 pounds and has a burn- 
ing time of about 150 seconds. Burning liquid oxygen and hy 
drocarbon fuel, the motor is fed by hydrogen-peroxide-driven 
turbopumps. The compact size and high output of the engine ar 
a result of higher-than-usual operating temperatures and pres 
sures. 

Minneapolis-Honeywell is completing another part of the 
l’anguard rocket—a hermetic integrating gyro. Built along th« 
lines of the familiar toy gyro, its job will be to keep the rockei 
on its course and gradually bring the final stage to a near paral- 
lel course to the surface of the earth 

Unlike the toy, the gyro will weigh over four pounds and will 
be encased in a volume about the size of a can of peas. Th 
gyro will be bathed in a special oil bath to dampen rocket vibra 
tions. A transistorized circuit will maintain the gyro at constant 
temperature 

In addition to standard rocket components, even the mouse 
trap will take part in the satellite program. Mousetrap-type 
springs, it has been found, are a simple way of closing access 
hatches on the satellite rocket. 


Missiles.—Firing of what may be the first Jupiter 1,500-mile- 
range rocket has been reported. The test took place in Septem 
ber and Army spokesmen stated that the aim of the test was 
system check-out rather than accuracy or distance. Tests took 
place at the Florida test range at Cocoa 

Meanwhile, Army Ordnance has released some details on th 
Redstone medium-range missile. The 200-300-mile missile has a 
diameter of about 70 inches and is some 69 feet long. Power 
comes from a North American Aviation liquid oxygen-alcoho! 
rocket engine. Production of Redstone is being rushed by 
Chrysler Corporation at the Navy-owned Industrial Reserve 
Plant at Warren, Mich. Also coéperating in the Army Redstone 
Arsenal program is Reynolds Metals Company and Ford Instru 
ment Company. 

What may be the most critical phase in the development of 
the intercontinental ballistic missile—atmospheric reéntry—is 
receiving additional impetus. General Electric Company is a 
holder of a multimillion-dollar program for arming and fuzing 
missile warheads for Army Ordnance Picatinny Arsenal Atomik 
Applications Laboratory. General Electric also has engaged in a 
large program for the Air Force ballistic missile program per 
taining to nose-cone and warhead design, development, and pro 
duction. 

In recent NACA tests at Wallops Island, Va., a scale model 
of what may evolve into an ICBM design was revealed. Th« 
standard streamlined cone has been replaced by a blunt ogival 
nose while a flared-out aft section replaces conventional fins 
The flared aft section—unlike standard boattails—permits the use 

swivel-mounted rocket motors for low-speed launching 
stability (Continued on p. 676) 
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STRENGTH 


Extensive research 

by Whittaker engineers 
resulted in the present 
stainless steel design 
which assures a gyro of 
unsurpassed ruggedness. 
Whittaker gyros, because 
of the extreme rigidity 
of the entire assembly, 
can resolve any vibration 


problems you may have. 


Waillaker Gyro 


DIVISION OF 


TELECOMPUTING 
CORPORATION 

VAN NUYS, CALIFORNIA 
STANLEY 7-5511 





Hoffman 
companies are 
equipped for 
every phase 


of defense 


projects 


engineering. 


Hoffman is also a foremost producer of artillery shell and projectile for the Armed Services 


U.S.HOFFMAN MACHINERY CORP. 105 rourtH AVENUE, NEW YORK 3, N.Y. 
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ANTON ELECTRONIC LABORATORIES, inc. 


Facilities for guided missile electronics. 

Internationally acknowledged leadership in nuclear 
instrumentation systems. 

Standard and custom-produced connectors for weapons and 
missile applications. 

Chemical warfare counter-measure devices. 

Specialized gas-discharge triggering devices. 

Skilled personnel and fully equipped laboratory for advanced 
research, development and testing. 


AEROLAB DEVELOPMENT COMPANY 


Sub-sonic and supersonic target systems. 

Production of wind tunnels and wind tunnel models. 
Complete wind tunnel and free-flight test programs. 
Antenna, aero-elastic and flutter models. 

Design and manufacture of precision prototypes. 
Electro-mechanical machinery. 

Liquid rocket engine power plants. 
Telemetry-packaged radio-controlled servo systems. 


INTERCONTINENTAL MANUFACTURING CO., inc. 


Production of airframes and other major components. 
Facilities for mass production. 

Two modern plants, fitted with specialized equipment. 
Strategic inland locations at Garland and Brady, Texas. 
Excellent rail, road and air freight connections. 


INDUSTRIAL DIVISIONS, U.S. HOFFMAN 


Multistage centrifugal blowers and exhausters. 

Fully engineered stationary industrial vacuum cleaning 
systems and portable units. 

Pneumatic conveying and cleaning equipment for military 
explosives and radioactive materials. 

Unit and central systems for industrial filtration. 
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Guided Missiles (Contd.) 





New addition to our air-to-air missile 
family is the Navy Sidewinder missile. 
The missile was developed at the Naval 
Ordnance Test Station, China Lake, 
Calif., and is in production by Philco Cor- 
poration. Sidewinder is longer than a man, 
can be handled by two men, and is to 
fleet The guidance is 
based on an infrared or heat- 


arm all aircraft. 
said to be 
seeker system. Not relying on radar in- 
formation, the missile will follow a heat 
case, the heat radiation 


source (in this 


emitted by an aircraft engine) and can- 
not be jammed. (See photo on page 622) 

Air Force spokesmen in Detroit re- 
cently stated that they would also have a 
(nuclear-armed) in opera- 


Although not 


heat-seeker 


tion soon specifically 


reference was probably being 
made to the Ding-Dong 
has received atomic warhead tests at our 
Nevada. One such 


said to be able 


named, 
missile which 
atomic test site in 
atomic-armed missile is 
to destroy an entire attacking air fleet 

However, the heat-seeker system does 
not differentiate between friend or foe 
like radar-seeking Falcon GAR-1 air-to- 
air missile. The GAR-1 is new being placed 
in operation on the F-89H jet interceptor 
Each wingtip pod carries three Falcon’s 
plus twenty-one Mighty Mouse rockets. 


Another missile, the Navy 


Sparrow is being placed in operation on 


air-to-air 


Canadian jet interceptors. Sparrow, also 


radar guided, is in operational use on 
Navy jets. 
Elsewhere, 
Minneapolis has been awarded a $23 mil- 
launching 
ground-to-air 


Northern Ordnance of 


lion contract to produce 


equipment for the Navy 
missile, Terrier, which is fast becoming 
a standard shipboard antiaircraft weapon. 
Longer-ranged Nike B may be nearing 
operational status. However, the ramjet- 
propelled Talos antiaircraft missile is said 
to be about as effective and nearer pro- 
duction status. Meanwhile, the far-striking 
Air Force Bomarc F-99 pilotless inter- 
ceptor missile is nearing production. 
Army 


tests. 


Small-scale versions of two 


Ordnance rockets have received 
Baby Sergeant is said to have been fired 
from atop a Redstone missile in recent 
tests in Florida. Little John, about 12 feet 
long, with a diameter of 12'% inches, was 
fired publicly at the A.O.A. meeting at 
Aberdeen in October. 

Research Rockets.—An entire series of 


rockets has appeared on the research 


scene. Most are new or off-the-shelf solid- 

propellant rockets. They are intended for 

upper-atmosphere or ballistic research 
Arcon is a single-stage solid-propellant 


rocket designed to reach an altitude of 
60 to 70 Atlantic Cor- 
poration, Alexandria, Va., is 
the 12-foot long, 6-inch-diameter vehicle 
for the Naval 

Iris, also by Atlantic Research, 
signed to carry a 100-pound payload to 
an altitude of 200 miles. To be ready for 
1958, the 
powered by a solid-fuel power plant and 
is 13 feet long with a 12-inch diameter 

Nike-Cajun is being used by NACA to 


miles Research 


designing 


Research Laboratory 


is de- 


delivery by rocket is also 


carry 40 pounds of instruments to 100 
the earth. The 
hit a speed of Mach 6 


miles above combination 
has already 

Terrapin is the newest research rocket 
which is a joint development of the Uni- 
versity of Maryland and Republic Avia- 
tion. At Wallops Island, Va., the Terra- 
pin recently reached an altitude of 80 
miles and a speed of 3,800 miles an hour. 
The 


loaded and carries 6 pounds of 


2-stage rocket weighs 224 pounds 
instru- 
ments. It has a diameter of 6% inches and 
is about 15 feet long. A third stage 
being designed, will enable an altitude of 
200 miles to be reached in tests in 1957 


Triton, developed by the Applied Phys- 


now 


ics Laboratory of Johns Hopkins Univer- 
sity for the Navy, tips the scale at about 
20,000 pounds, has a length of 45 feet, 
and a diameter of 5 feet. Design speed is 
Mach 2.5 


NV. HOLLANDSE 
SIGNAALAPPARATEN 


Hengelo (O) 


fully automatic radar 


fire control equipment 


Netherlands 
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_ KEEPING UP WITH JHE JETSY 


on 


Creating a hangar, engineering a build- 
ing, fabrication and construction—Luria 
provides all these services. Moreover, the 
unique Luria System of Pre-engineering 


— producing customized structures from 
standardized components — successfully 
helps reduce the time and cost of build- 


Hangars for aircraft... 
Buildings for industry... 
LURIA leads in both! 


ing. Over 500 aircraft installations and 
thousands of orders and reorders from 
industry attest to that. 


The Luria line is a complete line. For 
industry: flat-roofs, gable-roofs and 
crane buildings, all types, all sizes. And 
for military and commercial aviation: 


hangars, repair docks, work platforms, 
utility and terminal buildings. 
If you are planning expansion now or in 


the future, the complete Luria story will 
certainly be of interest, and very likely, 


of profit to you. Just contact your nearest 
Luria representative. It pays! 


@®LURIA ENGINEERING Company 


Sil FIFTH AVENUE, NEW YORK 17, NEW YORK 


Plants: BETHLEHEM, PA. « 


CHICAGO HEIGHTS, ILL. 


District Ofices: ATLANTA, BOSTON, PHILADELPHIA, CHICAGO, WASHINGTON, D.C., RICHMOND, PITTSBURGH 
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Fuller Gun Brushes 
On Active Duty 


j 
, 
’ 
We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a - 
far denser brushing surface and extra 


long brush life. Zz 
INDUSTRIAL Falter DIVISION 


3585 MAIN STREET = HARTFORD 2, CONNECTICUT 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 





“GULFCUT 


gives us longer tool life,” 


says Joseph Bonnafe, Shop Superintendent, 
J. W. Greer Company, Wilmington, Mass. 


Shop superintendents like Mr. Bonnafe, engineers and machine 
tool operators know that production can be improved and costs 
lowered through the use of cutting oils designed specifically for 
the job. And, they know they can get the right oil for every job 
from the complete line of Gulfcut Oils. Reports like these come 
from the field every day. 

stepped up production of 
aluminum caps 25%, increased tool life well over 100%, and 


From an aluminum plant: “.. . 


we're getting better threads.” 

From a plant working tough titanium-alloy stainless steels: 
“,.. results were phenomenal. Tool life increased over 40% and 
surface finish was improved 43 microns.” 

Your Gulf Sales Engineer can pin-point your cutting oil 
requirements—can help you improve shop efficiency through 
the use of the most suitable cutting oils for your needs. Contact 
him today at your nearest Gulf Office. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 
1822 Gulf Bidg., Pittsburgh 30, Pa. 
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Cot. Georce §. Brapy, consulting engineer, author, editor, 


Washington, D. C. 
Co.. Leo A. Copp, editor of OrpNance, Hashington, D. ( 


F. W. Foster GLeason, military historian, ordnance analyst, 


editor, Washington, D. C. 


enginecr, 


Fork 


Cot. Cuartes McKnicut, U.S.A. (Ret.), ordnance 
metallurgist, historian, and former company executive, 


Vd. 


Cuaries G. Mettier, artillerist, former Army Ordnance ars 
nal and depot commander and LU’. § 


Viami Beach, Fila. 


military attaché abroad 


Lieut. Cor. S. M. SMOLENSKyY, engineer, Ordnance officer, 


Washington, D. C. 
Capt. J. M. P. Wricut, U.S.N. (Ret.), naval ordnance engt- 


neer, logistician, editor, Washington, D. C. 





My Forty Years with Ford. By Charles E. Sorensen. New 
York: W. W. Norton & Company. 334 pp. $5. 


AT long last, Charlie Sorensen, the man closest to Henry 
Ford during the building of the Ford empire and the man who 
lasted longest among the many who contributed to the success of 
the Ford organization, speaks his piece. It is a revealing picture 
of the trials and the experiments by which Henry Ford came to 
realize his scheme for the making of a motor car for the com 
mon man—a picture of his financial affairs as the millions rolled 
in and were spent to make more cars for the millions. 

It is a picture, too, of the confident march of Henry Ford 
toward his goal in spite of the Selden patent and other obstruc 
tions that beset him and of his victorious conquest of the diffi- 
cult task he had set for himself and his men. 

Charlie Sorensen gives us a clear picture of the slow develop- 
ment of the moving assembly line that had to be perfected to 
get production costs down and of the purchase of mines and 
quarries for raw materials. 

He shows us what happened when other men would not meet 
the Ford costs—the construction of a canal and turning basin, 
the rebuilding of a railroad to bring in supplies and take out 
products, and the construction of a new type steel plant 

When World War II strained the economy of every country, 
automobile production had to be suspended for the making of 
munitions, though Henry Ford did not like it at all. He was 
still the man of peace, who had sent the Peace Ship to Europe 
in World War | 

The best part of the book is the picture of Henry Ford be 
hind the closed door of the shop, making the Model T, with 
Charlie running in and out with the wooden models of Ford's 
ideas until Henry had produced in final form the car of his 
dreams. Then, with the design in hand, came the processing of 
the design for mass production, the construction of the shop for 
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Bermite Power 
Cartridges 
with Required 


Time Delays, 


Assure 


Bermite power packages contain the force 
to trigger parachute opening mechanisms 
reliably, and thus deploy ’chutes with 
precision. Time delay power cartridges are 
trouble-free and assure pilot safety. 


Now being used by the Navy, Douglas 
Aircraft and North American Aviation, 
Bermite Time Delay Power Cartridge 
devices are made in two models, with the 
mechanism built into the standard .38 
caliber police special cartridge. Both models 
have an energy output of 35 to 40 

foot pounds. 


Mod. #1 has an over-all length of 1.125”, 
with time delay intervals of 34 of a second, 
and 1, 2 and 4 seconds. 


Mod. #2 has an over-all length of 1.625”, 
with time delay intervals of 5 to 12 seconds. 





























(approx. 1% times actual size) 





Bermite Power Cartridges also are 
used for reefer cutters, and other 
devices, which are actuated by power 
contained in a smal! package. 





ES ee Bermite Built Ordnance 
\t Is Better Built... 
Through Research , 


Development and Production 
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>... with 
SILICONE 


SILICONE gils and greases 


These heat, cold and oxidatio 

resistant lubricants 

long-time lubrication 

operating temperatures 
> and below the 

est organic oils 

and greases 

Reduce relubrication and 

maintenance costs with 

Dow Corning SILICONE 


ubricants 


first in silicones 


DOW CORNING CORPORATION 


Midland, Michigan, Dept, 8313c. 





CORPORATION 


4150 E. 56 St. 


Plants in 10 Cities and 11 Foreign Countries 
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the fastest and cheapest manufacture, and the consent of Henry 

Ford to spend to the limit to make the cars fast and cheap. 
Afterwards came the Fordson tractor for the farmer, and 

after that the opening of horizons for the common man, who 

had been limited to the speed of the horse and the ox, and the 
greatest farm production in the world with the least man-hours 
of labor. The transformation of this Nation under the impetus 
of the Ford mass production of cars and tractors Charlie Soren 
sen paints in his book in glowing colors. It is our greatest story 

For the Ordnance officer, or indeed for any one concerned 
with the production of armament, this book is a must, not only 
for the inspiration it offers but also for the solutions to prob 
lems of speed and cost that mean so much to the defense of our 
country.—CuHar.Les G. METTLER. 

The Sound of the Guns. The Story of American Artillery 
from the Ancient and Honorable Company to the Atom 
Cannon and Guided Missile. By Fairfax Downey. New 
York: David McKay Company. 337 pp. 


THE author of a dozen books of history and adventure has 


5.50. 


now given us a thoroughly competent and highly interesting 
story of our artillery, from the 1745 siege of Louisburg, through 
While the 
written as a textbook, it is strictly chronological and is far more 


Korea, and into today and tomorrow work is not 
than just a compilation of incidents and adventures. It is dis 
tinctly of the modern school of historical writing 

Downey’s style is brisk and never slackens throughout the 
The 
history is good save for a very few slips, such as the attribution 


volume; yet it is documented by 265 well-chosen notes 
of Burgoyne’s pack guns of 1777 to Sir William Congreve, then 
fattle(s) of New 


muffed by nearly every historian, he does give credit to the 


five years of age. Describing the Orleans, 
splendid American artillery, yet still is influenced by the legend 
of “deadly rifle fire.” 

The volume does not, of course, purport to be a technical 
ordnance work. Yet the details of artillery, ammunition, and use 
are far superior to any paraliel service history that this reviewer 
has seen. The final chapter is devoted to an excellent description 
(as far as security classifications permit) of current develop 
ments and future trends in artillery and ammunition. All told, 
“The Sound of the Guns” is a work that will surely delight all 
who have an interest in our military history, our weapons, and 
our defense.—F. W. Foster GLEASON 
National Standards in a Modern Economy. By Dickson 

Reck. New York: Harper & Brothers. 372 pp. $5. 
HERE is the record of the status of standards in the United 
States as of the middle period of the twentieth century. Thirty- 
four specialists review the standards that link the achievements 
of scientific research with technological innovation and high 
production efficiency in the age of automation 

Many of the contributors to this volume are leaders in the 
private and public organizations that have developed modern 
standards. For example, there is a very thought-provoking es- 
say on the “Significance of the National Bureau of Standards 
for Industrial Progress” by its distinguished director, Dr. A. V 
Astin. 

This book was chosen by the editors of OrpNANCE as the As 
sociation’s Book of the Month for December -1956. Many mem- 
bers will read it with profit for themselves and their organiza- 
commercial, and governmental.—Leo A. Copp 


tions scientific, 


Through Hell and Deep Water. By C. A. Lockwood and 
H. C. Adamson. New York: Greenberg Publisher. 317 pp. 
$4.50. 

A gripping biography of a famous submarine commander and 

Harper. Comdr 


his submarine, the Sam Dealey was a quiet 


and 
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Texan who rose to magnificent heights of achievement 








Cut out for provisions 


Th 


projectiles or platoons 


The size of the load can be large and bulky, 
the destination just about anywhere, when 
the versatile Fairchild C-123 takes over in 
logistic or assault missions. 

With muscle enough for 16,000-pound bulk 
loads, the C-123 airlifts just about any load. 
And, little more than a pasture is needed for 
its airfield. 700 feet for landing, and only a 
little more for takeoff. C-123’s bring men and 


-. WHERE THE FUTURE 'S MEASURED IN LIGHT-YEARS! 


supplies in and out of short, rough, unprepared 
fields, landing at regular eight second intervals. 
Proof that any large scale airlift is quicker 
and surer in the versatile, rugged C-123. 

Here is assault and logistics performance 
that actually improves on military require- 
ments—another good example of the relia- 
bility and big job capability that Fairchild 
builds into its aircraft. 


ae 
FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10, MARYLAND 
A Division of Fairchild Engine and Airplane Corporation 
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WATER SAVING 


WITH TROUBLE-~FREE 
COOLING EQUIPMENT 


NIAGARA 
Aero 
HEAT 

EXCHANGER 


Convenient 
Units Up To 
30,000,000 
BTU Capacity 


NIAGARA SECTIONAL Aero HEAT EXCHANGER 


Cools your jacket water for engines or process equipment or 
electric apparatus. Your closed system keeps free from dirt 
or maintenance troubles. You can cool air, gases, chemicals, 

uench baths, plating baths, welding machines, extrusion and 
doowing machines. You get real precise temperatures, save re- 
jections, lower production costs. Use NIAGARA AERO 
HEAT EXCHANGER cooling with atmospheric air... saves 
water, pumping, piping and power; quickly saves its costs. 
Write for Bulletin No. 132. 


NIAGARA BLOWER COMPANY 


Dept. O, 405 Lexington Ave. New York 17, N. Y. 
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proved to be a great leader and fearless fighter in the stress of 
war. 

The story is presented in the “you are there” style that could 
only be effective in the hands of an experienced submarine off 
cer such as Vice Adm. Lockwood who commanded the Pacific 
Submarine Force in World War I] 

Commander Dealey commissioned Harper late in 1942 at New 
London and headed west to join Submarine Forces, Pacific 
The “Hit ‘em Harper” made six war patrols, each one replete 
with daring exploits and tense moments. In the later patrols, 
after Admiral King lifted the ban on attacking Japanese de- 
stroyers, Sam Dealey and his stalwart crew never missed an 
opportunity to sink one. Harper became famous as the “destroy- 
er-killer,” accounting for eight of them 

The authors have included a good description of the World 
War II submariner and an intimate account of the life of a sub 
marine on long war patrols ——J. M. P. Wricur. 

They Met at Gettysburg. By Edward J. Stackpole. Harris 
burg: Eagle Books. 342 pp. $4.95. 


THIS recent addition to the swelling flood of Civil War litera 
ture will appeal alike to the Civil War Round Table enthusiast 
and the historically inclined general reader. It is, of course, an 
account of the campaign and battle of Gettysburg. It is good 
history—factual but spiced with opinion, detailed but not con- 
fusing, and accurate to the same degree as the sources, which 
are many and authoritative 

The author, as it were, shows an enormous, encompassing 
motion picture of marching, fighting men in blue and gray 
against the mellow hills and sharp ravines of Gettysburg. At 
times he fades out this background to emphasize in contrasting 
brilliance some critical event or important personality—be he 
important from strength or weakness. 

The book is generously illustrated, but, unfortunately, many 
of the cuts suffer from modern cost limitations. The maps ar¢ 
numerous and excellent, but on some the type is so small as to 
be unreadable 

General Stackpole, a soldier who knows his Gettysburg 
through a lifetime of study, has made a real contribution to 
the voluminous literature of this battle. His book may not be the 
best, but it is among the best—and the best are few.—CHARLEs 


McKNIGHT 


The White Nights. By Boris Sokoloff, M.D. New York: 
Devin-Adair Company. 294 pp. $3.75. 


Tuis book was written by a Russian doctor who was also a 
member of the Russian Institute of Science and head of the 
Russian Department of Experimental Medicine where he ob- 
served the Pavlov experiments for control of the central ner 
vous system by a technique that induced a state of extrem« 
neurosis, later used by the Communists to condition prisoners 
for court trials 

After his escape from 
Paris and with the Rockefeller Institute 


Russia he was connected with the 
Pasteur Institute in 
for Medical Research. His book is based on a notebook he kept 
during the tumultuous period of the Kerensky Government and 
the rise to power of the Soviets. It is an analysis of the char- 
acter and methods of the Communists rather than an historical 
summary 

Like others who have escaped to the West from Communist 
Russia, the author is amazed at the naiveté of Western diplo- 
mats and politicians in believing that they can live with Marxian 
Communism by appeasement and compromise, since it has been 
proved over and over that every appeasemerit is a defeat and 
that the Communists never compromise except when it means 
an advantage to their long-term aims. 

The author believes that the American conception that Com- 
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Wing skins of a new Alcoa alloy solve the 
aerodynamic heating problem in the F-102A., 


Alcoa® develops new alloys 
to break the speed-heat barrier 


At today’s supersonic speeds, aircraft skin temper- 
atures approach 400° F due to aerodynamic heat- 
ing. Engines, de-icers, etc., add more heat so that 
some aircraft structural members now reach 600° 
—and even higher in missiles. 

These high temperatures cause conventional air- 
craft aluminum alloys to “creep” or slowly deform 
under stress. To lick the problem, Alcoa has been 
developing new alloys which behave like many good 
fighting men: they really shine when the heat is on. 

The chart below shows the yield strengths of 
three alloys at various temperatures. Alloy 7075-T6 
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is an old favorite for airframe structural members, 
and at low temperatures it’s tops. Note, however, 
that when the temperature begins to rise its yield 
strength falls off quite rapidly. On the other hand, 
alloy 2024-T86 starts off in second place but comes 
into its own in the 300 to 400° range. This alloy is 
now used for the F-102 wing skin to withstand 
aerodynamic heating. 

The real sleeper is experimental alloy X-2219, 
the strongest of all commercially available alloys 
in the 500 to 600° temperature range. With speeds 
constantly going up, X-2219 should have an im- 
portant place in airframe structural members and 
engine parts. 

Can Alcoa’s vast experience and facilities help 
solve a light metals problem for you? Let us help 
you imagineer for the nation’s defense ...in Alcoa 
Aluminum. Aluminum Company of America, 
850-A Alcoa Building, Pittsburgh 19, Pa. 


Always Fasten Aluminum With 


Alcoa Aluminum Fasteners 


THE ALCOA HOUR 
TELEVISHON'S FINEST LIVE DRAMA 
ALTCOMATE SumDAY EVENINGS 


Your Guide to the Best 
in Aluminum Valve 





Auom® INSURANCE POLICY 


HAYS “SHUR-FLO” INTERLOCK 
FOR WATER, AIR OR LIGHT OIL 


@ Prevents equipment or systems 
failure. 
@ Senses a specified fluid flow 
rate to an electrical circuit. 
@ Accurate and reliable 
flow switch. 
@ Pressures to 150 





i. 
@ Request 
folder 260. 


TRUE, ACCURATE 
WAY TO OBTAIN 
SPECIFIC FLOW 
RATE REGARDLESS 
OF PRESSURE. RE- 
QUEST FOLDER 231 


FANTASTIC PACKAGE 
‘“‘(MESURFLO” CONTROL 
INDUSTRIAL 


= Tee 


HAYS MFG. COMPANY 
WEST 12TH STREET - ERIE, PENNSYLVANIA 


LICENSEE FOR EUROPE AND AFRICA: BIRFIELD INDUSTRIES, LTD. 
STRATFORD HOUSE, STRATFORD PLACE, LONDON, W. 1 ENGLAND 














How To Get Things Done 
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BOARDMASTER VISUAL CONTROL 


Gives you a Graphic Picture of your operations, spot- 
lighted in color. You See what is happening at a 
glance. Facts at eye level—saves you time, prevents 
errors. 

Simple, flexible—easily adapted to your needs. Easy 
to operate. Type or write on interchangeable cards, 
snap in grooves. Ideal for production, scheduling, sales, 
traffic, inventory, etc. Made of metal. Compact, attrac- 
tive. 


Complete Price s49°° Including Cards 


GRAPHIC SYSTEMS, 55 W. 42nd St., New York 36, N. Y. 





24-Page Illustrated Ronk'et DN-10 
Without Obligation 
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Book Reviews (Contd.) 





munism grows out of bad economic conditions and can be eradi- 
cated by raising living standards is erroneous thinking. Every 
Communist victory has been accomplished with the help of in- 
tellectuals and fellow-travelers, and it is through the intellec- 
tuals that Moscow now seeks to destroy our democracy. Lenin 
had a vast contempt for the intellectuals he used to forward 
his conspiracies. He wrote: “We must use them, but never 
should we enter into union with them.”—Georce S. Brapy. 


Men in Arms. By R. A. Preston, S. F. Wise, and H. O. Wer- 
ner. New York: Frederick Praeger, Inc. 376 pp. $6.50. 
THE current international display of interest in the pros and 
cons of H-bomb testing dramatically points up the keen interest 

and concern of all humanity in problems of warfare. 

Without taking an apocalyptical approach, but realizing the 
threat that warfare imposes to civilization, the authors, in tracing 
its history, have tried to make clear its influence in modern 
society, thus providing the reader with a background to help him 
answer the riddles of the future —STANLEY SMOLENSKY. 





BOOKS RECEIVED 


The Age of Fighting Sail: The Story of the Naval War of 
1812. By C. S. Forester. New York: Doubleday & Company. 
284 pp. $5. 

Calculus: Refresher for Technical Men. By A. A. Klaf. New 
York: Dover Publications, Inc. 431 pp. $1.95 (paper bound) 

Engineering Inspection Measurement and Testing. By H. C. 
Town and R. Colebourne. New York: Philosophical Library. 
192 pp. $8.75. 

The Fabulous Future: America in 1980. As seen by David 
Sarnoff, John von Neumann, George Meany, Nathan M. 
Pusey, Earl Warren, Crawford H. Greenewalt, George M. 
Humphrey, Adlai E. Stevenson, Robert E. Sherwood, Charles 
P. Taft, Henry R New York: E. P. Dutton & Com- 
pany. 206 pp. $3.50. 

The Fatal Decision. General of the Air Force Werner Kreipe, 
Gen. Gunther Blumentritt, Lieut. Gen. Fritz Bayerlein, Col 
Gen. Kurt Seitzler, Lieut. Gen. Bodo Zimmerman, Gen. Hasso 
von Manteuffel. Edited by William 
Richardson. Translated from the German by Constantine Fitz- 
gibbon. New York: William Sloane Associates. 302 pp. $4. 

Government Contracting in Atomic Energy. By Richard A. 
Tybout. Ann Arbor: University of Michigan Press. 226 pp. 
$4.50. 

Histories of American Army Units: World Wars I and II and 
Korean Conflict. Compiled by C. E. Dornbusch. Washing- 
ton, D. C.: Department of the Army. 310 pp. $1.10 (paper 
bound). 

The Men Behind the Space Rockets. By Heinz Gartmann. 
Translated by Eustace Wareing and Michael Glenny. New 
York: David McKay Company. 185 pp. $3.95 

Quality Control and Applied Statistics. An abstract service 
published monthly. New York: Interscience Publishers, Inc. 
Approximately 1,000 pp. per vol. $60 per year. 

Radio Telemetry. By Myron H. Nichols and Lawrence L. 
Rauch. New York: John Wiley & Sons. 461 pp. $12. 

Report on the Helicopter. By Samuel C. Williams. Brundage, 
Story and Rose Research Reports, Series A-1. Ann 
Edwards Brothers, Inc. 220 pp. $2.50. 

Speaking of Politics. By Franklin Cary Salisbury. New York: 
Vantage Press, Inc. 294 pp. $3.75. 

Trigonometry: Refresher for Technical Men. By A. A. Klaf. 
New York: Dover Publications, Inc. 629 pp. $1.95 (paper 
bound). 

Zoomies, Subs, and Zeros. By Vice Adm. Charles A. Lock- 
wood, U.S.N., Ret. New York: Greenberg Publisher. 301 pp 
$3.95. 
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SOLAR PRESENTS NEW PROVEN PRINCIPLE 








~ MICROJ@7 


PRESSURE RATIO CONTROLS 
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ADVANCED AIRCRAFT ENGINE CONTROLS 
must be fast, accurate, dependable 
and lightweight. They must alse cope 
with ambient temperatures that are 
approaching or exceeding 1000 F 
Solar’s unique new Microjet pressure 
ratio controls can meet the most 
stringent requirements of aircraft and 
missile design. 

By pneumatically sensing pressure 
ratio parameters directly, Microjet 
units can control a completely vari- 
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able area jet nozzle, turbojet or ramjet 
engine fuel flow, compressor air bleed, 
variable inlet duct geometry, or per- 
form many other computing functions. 

Microjet controls are simple, rug- 
ged and versatile. They are already 
proven on many high-performance 
engines. Let Solar demonstrate how 
Microjet controls can solve difficult 
problems for you. Address Solar Air- 
craft Company, Dept. C-108, 2200 
Pacific Highway, San Diego 12, Calif. 
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SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 














WHAT IS TIME ? 





Anything that can be postulated is possible, says 
science—including timelessness. 

The latest table-talk among the rocket and mis- 
sile men has to do with the physics (and meta- 
physics) of photon propulsion: thrust for a space 
vehicle derived by shooting incredibly concentrated 
beams of light (photons) from its tail. Result — 
speeds approaching that of light! Round trips to 
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ENGINEERING America's Great Resource 


distant galaxies could thus be accomplished in a 
single generation of the crew. Meanwhile, however, 
the Earth would have passed through a billion years 
—possibly into cosmic oblivion ! 

The space-time ratio is increasingly a factor in 
the calculations of a brand new field of science 
known as astronautics...Work in this field at 


Martin is already at the threshold of tomorrow. 


 -————zE SED. Sees 
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BALTIMORE: DENVER: ORLANDO 
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helping 


hands... united yet diversified \ 


Today, it takes more than a better mousetrap for the 
world to beat a well worn path leading to your door. 


Today, it takes the helping hands of diversified 
industries united under one progressive management. 


...A management that has the background 

to cut costs and step-up production, and 

at the sam time insure quality 

leadership for each and every product. 

... A management that utilizes the help of each 

division—in getting the best from all divisions. 

... A management with an attitude that 

fosters new markets and improved products. 
USI is such an organization—a dynamic group 
of divisions serving many industries where its 
products are accepted as the finest in the field. 
An organization that is noted for its ability to 
give a helping hand to any branch of industry. 


Vf) 


If you would like specific information on the 
USI products that are serving with distinction 
in your field, we invite you to write today. 


U.S. INDUSTRIES, Inc. 


250 Park Avenue, New York, New York 


CLEARING MACHINE CORPORATION. 
Mechanica! and hydraulic metal-forming 
presses and accessories. Plants at 
Chicago, illinois, and Hamilton, Ohio 


CHICAGO STEEL TANK COMPANY. Stee! tanks 
of all sizes for industry. 
Piant at Chicago, Illinois. 


AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine lathes, aircraft components 
Plants at Los Angeles and Montebello, 
California, and St. Louis, Missouri. 


CONDUIT FITTINGS CORPORATION. Smaii 
electrical parts and die-castings. 
Piant at Chicago, Illinois. 


SOLAR PERMANENT COMPANY—Refrigeratec 
bulk milk tanks and cookware. 
Plant at Tomahawk, Wisconsin. 


ORDNANCE DIVISION. Maintains 
ordnance shell pliant at Rockford, Illinois 


KOPPEL (Philippines) inc.—Distributors of 
leading agricultural and industrial machinery 
and equipment in the Philippine Isiands 


U. S. 1. INTERNATIONAL. Exporters of 
railway equipment and industrial equipment 
and machinery to all parts of the world. 


GARRETT OIL TOOLS INC.—Manufacturers 

of gas lift valves and other products 
concerned with production, transmission and 
distribution of oil. Plant at Longview, Texas 


SOUTHERN PIPE & CASING CO.—Manufactures 
pipe and casing for transmission of water, 
oil and gas. Plant at Azusa, California 


WESTERN DESIGN AND MANUFACTURING CORP. 
—Designs and produces electronic 
components and contro! systems for high- 
speed aircraft and guided missiles. 

Plant at Goleta, California. 


GENERAL EQUIPMENT CORP.—Sales and 
service agency in Puerto Rico representing 
the industrial, agricultural and construction 
machinery and equipment of leading 
American and European manufacturers. 


"A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’’ 
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this hunter is 55 pounds 


lighten, 


with TI transistorized 
intercom 


TI PRODUCTION ENGINEERING helped Lockheed trim 
55 lb of dead load from the P2V-7 sub-hunting Neptune 
... by transistorizing just one system — the 14-station inter- 
com. In addition to saving weight, safety and reliability were 
increased while maintenance and power drain were reduced. 


Well within MIL-E-5400 for general performance, MIL- 
T-5422C for environment and MIL-I-6181B for interference, 
this TI-built system has been designed for a 2000-hr main- 
tenance cycle and an exceptionally long service life. Signal 
response is instantaneous without need for warmup. There 
is negligible power drain on standby and negligible heat dissi- 
pation while in use. The system takes power directly from a 
28 Vdc line and uses less than 6 watts per station. 


This is one example of Texas Instruments systems engi- 
neering now being applied to audio, radio, radar, sonar, in- 
frared, and other systems for communications, navigation, 
search, fire control, and missile control. Continuing progress 
over a quarter century has resulted in over a third of a million 
sq ft of engineering and manufacturing facilities — soon to 
be doubled — located in an excellent dispersal area. 


For fundamental design and development . . . for manu- 
facture of reliable systems that save weight, space, and power 
... for scheduled commitments delivered on schedule . . . call 
on TI application engineers. Write to Apparatus Division... 


“m1 EXAS INSTRUMENTS 


INCORPORATED 


® 6000 LEMMON AVENUE DALLAS 9. TEXAS 





For Your Ordnance Library 


Small Arms 
and Ammunition 


in the 
United States Service 


By Col. Berkeley R. Lewis 


A study of the actual performance 
of America’s early small arms by a 
well-known weapons historian and 
small-arms expert. 

Here are the facts—interestingly 
written and supplemented with charts 
and pictures—on the effective range, 
accuracy, ammunition, and rate of 
fire of America’s military small arms 
up to 1878. Ammunition, a subject 
largely neglected in earlier works, re- 
ceives special emphasis. 

Every serious student of military 
small arms will want a copy. 


Profusely illustrated. 


Retail, $8.00 
To Members, $7.20 


order your copy 


-— 
lenswanen BOOK SERVICE 
1708 Mills Building, Washington 6,D.C. | 
| please send ______ copies of “Small Arms | 
land Ammunition”. Enclosed is my check | 
jfor $_______. I certify that | am an 


A.O.A. member. 


| 

| 

I 

| | 
Se ua 
] please print ! 
| ADDRESS 
| 

l 

| 


street & number 


city, zone, state 
(Check must accompany order) 
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Photo courtesy of Dynamics Corporation of America 


Electronic ‘brains rely on COPPER! 


Today, electronic computers pre-test the perform- 
ance of guided missiles .. . forecast next year’s sales 
; ye y ; 2@ . ide & _, Used in variou rms, te rs, sizes f 
. . build safer bridges ... and guide 5,000 freight — lend-ine te tre ~~ bY 
cars a day through the mazes of 65 trunk lines in a “ ee tote ae aa ee 
single railroad yard. - 
ec 
You simply dial your instructions to these modern 
se " erties when heat tr | h 
computers; they obey faster than thought. Beryllium copper bronze because of its exceptional 
B t th i t t Phosphor bronze —_ lities and pean ~ wear oth 
3u ey need copper to operate. have properties which make them ideal 
! PE I - = for the 11,000 essential spring contacts 
Like nerves to the human head, copper wires trans- Torsion bars. clips. probes, and shafts 
4 8 . ° 99 also use these copper alloys 
mit impulses to and from electronic “brains”. Other — : 
. uminum bDronze . . . = a Se ; 
vital computer parts are of copper, too. Mangarese bronze Saupe, and ovale iral parts ” 
Perhaps your product doesn’t need to “think”... Noval bross 
just act. Make it of copper and you make sure of per- Used for screw machine products, gears 
’ I 


hardware fit tings springs, pins, and 


formance no substitute can equal, Brass wh erever soldering or brazing must be 
aone 


COPPER & BRASS 


RESEARCH ASSOCIATION 
420 Lexington Avenue, New York 17, N.Y. 


AN INDUSTRY SOURCE OF TECHNOLOGICAL AID, INCLUDING A LIBRARY OF TECHNICAL LITERATURE AND A COUNCIL OF SPECIALISTS 





A typical “brain” puts copper and its alloys to many uses. 


























eee 


COPPER OR ITS ALLOYS PROVIDE THESE ADVANTAGES: 


. 


a : &~> Case ant rust... Best heat transfer nn) Easy to machine, J Welds readily... 
electricity commercially ¢- igh corrosion agent of all form, draw, stamp, ‘ excellent for 
TOOOS ( ; 
“ 


available resistance commercial metals polish, plate, etc. soldering and brazing 
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HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 
Carrier Systems and Networks— 
for frequencies up to 200 KC 


For high Q in a small volume, characterized by low eddy current and 
hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal Cores 
are commercially available to meet high standards of physical and 
electrical requirements. They provide constant permeability over a wide 
range of flux density. The 125 Mu cores are recommended for use up to 
15 kc, 60 Mu at 10 to 50 kc, 26 Mu at 30 to 75 kc, and 14 Mu at 50 to 
200 kc. Many of these cores may be furnished stabilized to provide 
constant permeability (+ 0.1%) over a specific temperature range. 


For Bulletin—ADDRESS DEPT. O-71 


COMPLETE LINE OF CORES 
TO MEET YOUR NEEDS 


% Manufactured in a full range 
of sizes—from 0.500” diam- 
eter to 5.218” in all perme- 
abilities. 


o*#eeveeeeeeeeeeee 





% Furnished temperature sta- 
bilized, including wide range 
stabilization (— 65°F to 
+ 185° F), for many types. 


% Available from stock in most 
popular types due to addi- 
tional manufacturing facilities. 
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Dawn-to-dark firing tests speed delivery of the mighty power plants that will thrust America’s missiles into outer space. 


On the line...rocket engines 
for America’s major missiles 


Deep in the remote canyons of the 
Santa Susana Mountains, a bolt of 
flame knifes the sudden darkness of 
a California evening. 

Obscured in the shadows — watch- 
ing this man-made lightning flare 
and die as it has an untold number 
of times before — are the men of 
ROCKETDYNE... testing and tuning 
the giant propulsion systems they are 
building for the major missile proj- 


ROCKETDYNE 9? 


ects of the Air Force, Army and Navy. 

This amazing rocket engine work- 
shop was planned as far back as 1947, 
about a year after ROCKETDYNE — in 
collaboration with the Armed Serv- 
ices—began a program of research 
that has led to accomplishments so 
fantastic, security restrictions forbid 
us to describe them. 

The fact that this work is so far 
advanced here in America is cause for 


BUILDERS OF POWER FOR OUTER SPACE 
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sober confidence in our defense situa 
tion. It is good to know that these 
achievements are in the service of 
free men. 

ENGINEERS : write for our brochure, 
“The Big Challenge?’ which tells you 
in detail what a career in rocketry can 
mean to you. Address: ROCKETDYNE, 
Personnel Manager, Dept. O-71, 6633 
Canoga Avenue, Canoga Park, Cali 
fornia; or Dept. O-71, Neosho, Mo 


A Division of 
North American Aviation, Inc. 

















be 


A CURRENT PRIME CONTRACTOR FOR ARMY’S M48A2 
TANK, ALCO assembles components of some 1500 subcon- 
tractors and mass-produces the medium tanks in facili- 
ties that have already delivered almost 10,000 tank 
vehicles. 


ROCKET FUEL CHAMBERS FOR THE “HONEST JOHN” are 
produced by ALCO in volume quantities. The prime con- 
tractor and government agencies have commended ALCO 
for expert fabrication and speed of delivery. 


SUPPLIES VITAL 
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COMPONENTS FOR ALL THREE SERVICES 


items range from missile launchers and 
missile propellant Chambers to weldments 
and springs; ALCO is also prime contractor 
for tanks and atomic power plant 


As a prime contractor, ALCO is currently 
producing the Army’s M48A2 medium 
tanks and working on the Army Pack- 
age Power Reactor which will be com- 
pleted early next year. ALCO also pro- 
duces highly complicated components 
for other prime contractors; heavy 
final drives for tanks, air flasks, pro- 
pellant chambers and missile launchers, 


engines, pressure containers and ves- 
sels, springs, forgings, rings, precision- 
machined items and all types of assem- 
bly, including electronics. ALCO also 
offers specialized design experience in 
atomics and weapon development. 


Call on ALco for assistance on new 
defense items. Complete information 


about facilities and engineering is 
available from your nearest ALCO Sales 
Office or write P.O. Box 1065, Schenec- 
tady 1, New York. 


ALCO 


to name a few. 


Long experience in defense production, 
beginning in 1860, is one reason why 
ALCO is successful in helping make 
modern weapons. Its products have in- 
cluded guns, shell casings, locomotives 
and marine diesels. During World War 
II and Korea, ALCO made thousands of 
combat tanks. 








Complete production and design facilities 
are another important reason for ALCO 
leadership. Seven plants in five states 
are fully equipped to produce heavy 
weldments, heat-transfer items, diesel 








ALCO PRODUCTS, INC. 


NEW YORK 


Heat Exchangers 
Oil-Field Equipment 


Diesel Engines ° Nuclear Reactors 


Forgings ° 


Locomotives ° 


Springs ° Steel Pipe ° Weldments 


<4 ROCKET BOOSTERS FOR THE U.S. AIR FORCE “SNARK” 
SM-62 are produced by ALCO under a subcontract. The 
Snark, shown here taking off on a test flight, has inter- 
continental range, plus the ability to carry an atomic 
warhead. 


HEAT EXCHANGERS FOR ATOMIC SUBMARINE were built 
by ALco. ALCO also supplied the design and manufactur- 
ing facilities that helped solve the difficult heat-transfer 
problems posed by the Nautilus’ specialized reactor 
system. 


A ARMY PACKAGE POWER REACTOR, now under con- 
struction at Fort Belvoir, Va., will be completed in early 
1957. ALCO is prime contractor. APPR has been designed 
so that all components can be transported by air to re- 
mote areas for installation. 
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The new model 


7231 


SPICER 3-SPEED 
AUXILIARY 
TRANSMISSION 








This new Model 7231 Spicer 3-Speed Auxiliary can help your vehicle do more be- 
cause it’s engineered to get full efficiency from increased engine horsepower! 


Your truck will run easier, faster; with less fuel, lower depreciation; and at reduced 
maintenance costs. 
Install the new Model 7231 Spicer 3-Speed Auxiliary to reduce your cost per ton mile. 


A full-torque, top-mounted Spicer Power Take-Off for use with this new Auxiliary 
also is available. 


DANA CORPORATION « Toledo 1, Ohio 


SPICER PRODUCTS: Transmissions + Universal Joints * Propeller Shafts « Axles * Torque 
Converters » Gear Boxes « Power Take-Offs « Power Take-Off Joints « Rail Car Drives « Railway 
Generator Drives « Stampings * Spicer and Auburn Clutches « Parish Frames * Spicer Frames 
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*Forged from 312% Nickel Steel — These gyratory crusher shafts 
weigh 102,000 and 34,000 lbs. and are 25 and 17 feet long respectively. 
They were produced by Bethlehem Steel Company, Steelton, Pa. 


In large forgings like this...” 
You get desired properties reliably 
with Nickel Steel 


Usually husky parts like this cannot be quenched 
without special facilities. 
How then do you get the superior mechanical 


J 


properties often required in heavy-sectioned parts? 

By selecting a nickel alloy steel that doesn’t need 

a liquid quench to develop strength and toughness. 
Why Nickel? 


The tests of time and laws of metallurgy have 
proved nickel to be most valuable in developing high 


mechanical properties in heavy forgings. Nickel, 
often acting with other alloying elements, increases 
the hardening response of steel parts too large to 
liquid quench. The resulting microstructure formed 
gives added strength and improved toughness. 
Do you have a problem? 

Nickel alloy steels are used for dependable trouble- 
free performance in the most demanding applica- 
tions. Send us the details of your problem. We may 
be able to help you — write today. 


THE INTERNATIONAL NICKEL COMPANY, INC, 82... 22% 
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Fire control radar te//s... 


All-seeing radar pinpoints the target for 
these Air Force planes. Whatever arma- 
ment they carry—guns, rockets or missiles 
—fire control radar tells them where and 
when. It provides the far-sighted vision 
necessary for modern long-range combat 


operations. 


Today’s modern fighter plane is an elec- 
tronic wonder, with fire control radar- 


computer systems supplying a continuous 





WHERE TO A/M 


WHEN TO FIRES 


flow of information about target position 
in terms of range and rate of closing. 

RCA is a major supplier of airborne fire 
control equipment to the Armed Forces. 


Its activity in developing and producing 


these systems requires a close working 
relationship with the airframe industry 
and the Department of Defense, a “‘part- 
nership” vital to the success of any 


weapons system. 


Defense Electronic Products 


RADIO CORPORATION of AMERICA 


Camden, WN. J. 











Skilled engineers—plus efficient 
je) cole hb CoialeysMbesl-\aelole(-M-vele Mp rslelel-ae] 


facilities are available at —— 
> — a 


for the NAVY 


Engineers and production 

facilities at Daystrom In- 

strument continue to play 

an increasingly important for the AIR FORCE 
role in the needs of the 
Armed Forces and Indus- 
try. Daystrom products 
contribute sound design 
and dependable perform- 
ance to meet today’s criti- 


for the ARMY 


cal standards. Yes,youcan 
d d on Dayst f 
epend on Daystrom for a for INDUSTRY 


quality product, on time, 
at a reasonable cost. 


[ DA }rrom 
OTHER DAYS 


| INSTRUMENT 


Division of Daystrom, Inc. 
ARCHBALD, PENNA. 
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Shown here is the Model 38M 
Dempster - Dumpster handling 
two types of containers. Above 
a standard 15 cu. yd. bottom 
dumping container. At left and 
below a 10 cu. yd. Tilt dumping 
container in pick-up, haul and 
dumping positions. 
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_ Payloads Lifted, Hauled 
and Dumped by One Man and 
the DEMPSTER-DUMPSTER 


TO ELIMINATE WASTE in time, labor and 
the expense of double-handling heavy salvable 
materials, this Dempster-Dumpster, installed 
in one of the nation’s leading industrial plants, 
lifts, hauls and discharges 18-ton payloads with 
only one man, the driver. 


Such heavy load requirements, of course, are 
the exception. But the important factor in the 
tremendous savings of the Dempster-Dumpster 
System is not capacity. It is the ability of 
only one truck-mounted Dempster-Dumpster, 
constantly on the move, serving many contain- 
ers of various types and sizes, standard or 
special, built to meet the requirements of any 
plant. 


Our records of hundreds of installations in 
plants of almost every known classification, 


show savings of from 60 to 90 per cent over 
previous methods. Moving materials from one 
point to another swiftly, economically, is a 
problem in every industrial plant in the nation. 
Most of these plants need the Dempster-Dump- 
ster System. 


Whether it’s liquids, acids, rubbish, salvable, 
raw, finished, light, heavy or high temperature 
materials, there's a Dempster-Dumpster and 
containers, of 2 to 21 cu. yds. capacity, built 
to handle it. And all with only one man, the 
driver. 


Can the Dempster-Dumpster System be used 
profitably in your plant? Let one of our engi- 
neers discuss it with you. Dempster Brothers, 
Inc... . serving all industry throughout the 
nation. 


2212 SPF 
Uggla 
SV 5 TE M 


One Truck-Mounted 
Dempster-Dumpster Handles Scores 
of Containers... All Designs... All Sizes 


DEMPSTER BROTHERS, 917 Shea Building, Knoxville 17, Tennessee 
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from planning to 
full-scale production...an outstanding 
Loewy-Hydropress “turn-key” job 


Cooper Alloy Corporation’s new plant in Clark, This same integrated Loewy service is 
New Jersey, is now at full capacity rolling rings available to you. For any industrial facil- 
for jet aircraft. Loewy-Hydropress designed the _ ity, large or small, Loewy design, engi- 
plant, chose the site, supervised construction, neering and construction know-how can 
specified, procured and installed all machin- save you time and money . . . help you 
ery and started up operation. So successful produce a better product. Write for your 
were the results that Cooper Alloy has copy of illustrated bulletin L-144. Dept. 516, 
retained Loewy to construct an addition | Loewy-Hydropress Division, BLH Corpora- 
to the plant. tion, 111 Fifth Avenue, New York 3, N.Y. 





EXPANSION IN PROGRESS 
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Hoffman engineereda-systems get results: 
























































HOFFMAN PNEUMATIC CONVEYING SYSTEM 


ae * iy SRS SE 
improved sofett 


In this arsenal tnt has to be taken from the box-opening and screening building to another building 
approximately 500 feet away for melting 


The old system: A powered screen discharged tnt into wheeled buggies that were pushed by hand along 
the 8-foot enclosed ramp shown above. At the other end, each buggy was taken up to the third floor, 
in one of two freight elevators, and the tnt was fed to the melting equipment 


The new system: tnT is conveyed directly from screening to melting through a 6-inch pipe, at a rate up to 
200 pounds per minute, although no more than one 50-pound increment is being conveyed through the 
pipe at any given time. No handling. No buggies. No elevators. 


Results: (1) Hoffman furnished a double damper valve that handles the tnt safely and automatically meters 
its flow. (2) The control of the interrupted stream of conveyed explosives maintains the safe separation of 
different operations. (3) The pneumatic system paid for itself in the first 18-months’ labor saving 


In new construction, the elimination of the ramp and freight elevators would more than pay for the 
pneumatic conveyor, disregarding the labor savings involved. This is usually the case, comparing Hoffman 
pneumatic systems with other material handling methods 


Consider how much you can save moving material pneumatically. Your letter will bring more information 
or the services of a trained representative, without cost or obligation. 


orONANCE Equipment oivision U.S. HOFFMAN MACHINERY CORPORATION cer. ono..103 FouRTH AVENUE, N.Y. 3, N.Y 
ORDNANCE EQUIPMENT DIVISION Specic! Pneumatic Conveying Systems. High Efficiency Centrifugal Separators. Stotionary and Portable Vacuum Cleaning 
Equipment. Process Equipment. Pneumatic Systems-for Radioactive Moterials. AIR APPLIANCE DIVISION Multistoge Centrifuge owers and Exho 
Pneumatic Conveying Equipment. Industrial Vacuum Clean ng—Portab e and Stationary Systems. Cont Metal Strip Driers oothfiow’’ Fitt 
and Tubing. INDUSTRIAL FILTRATION DIVISION Machine Too! Coolant Clarifiers—f 


otation, Mechanical, and Magnet ubricot nd Insulating ¢ 
Conditioners, Filters, ond Vaporizers. Solvent Recovery Systems—Vacuum St 
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VANGUARD 


posesa | 
problem... | 


provide a 
CONTINUOUS SOLUTION 
to this time integral... 


: 2 
. © 
: 


ontrol unit’s computer. 

The control unit, after the computed coasting time has elapsed, triggers 

the system. Stage two is separated and stage three gives the satellite the final 
acceleration required for insuring that the satellite circles around the earth. 
Because of its vast experience in design of precision gyros and accelerometers, 


Reeves has been assigned the task of developing an important instrument 
for use in one of man’s great ventures, Project VANGUARD. 


17RV56A 


REEVES INSTRUMENT CORP. A SUBSIDIARY OF DYNAMICS CORP. OF AMERICA, 215 East 91st St., New York 28, N. Y. 


ORDNANCE 








f 


FROM ATOMS TO MISSILES 


df d . f .... the pace 


IN RESEARCH « DEVELOPMENT 
DESIGN + MANUFACTURING 


From nuclear reactors to guided missiles, from freight 
cars to fuel systems for most of America’s automobiles, 
from valves to electronics, QCf makes outstanding 
contributions to many different fields of modern 
industry. 


Such diversification, combined with centralized admin- 
istration and engineering, has built strength that results 
in projects completed months ahead of schedule. Even 
the most complex defense projects can be handled 
in one or more of the twenty-two integrated ACT 
plants. Centralization makes coordination simpler, as- 
sures clear responsibility. 


if your project can benefit from ACT efficiency and 
strength, why not call or write? 


QCf INDUSTRIES, INCORPORATED 
30 Church Street, New York 8, N.Y. 


DIVISIONS: American Car and Foundry « Avion ¢ Carter Carburetor « Erco « Nuclear Energy Products * Shippers’ Car 
Line ¢ W-K-M « QCf DEFENSE PRODUCTS: Aircraft and Airframe Components « Aircraft Ordnance—Bomb Skids ¢ Flight 
Simulators ¢ Gun Turrets ¢ Launching Devices ¢ Navigational Instruments * Radar Beacons ¢ Automotive Carburetors—Fuel Pumps ¢ Fil- 
ters © Pressure Switches @ Electronic Devices—Computers * Components for Data Processing © Modular Electronic Sub-Assemblies @ Spe- 
cial Electronic Instruments ¢ Foundry and Forge Products * Industrial Cars * Mine Cars and Parts « Nuclear Energy Products 
and Services * Ordnance Products—Fire Control Systems * Gun Carriers * Shells © Tanks * Special Ordnance Material * Pressed 
Steel Products « Pressure Vessels * Railroad Cars—Freight and Passenger * Tank Cars * Car Leasing ® Cor Repairs ¢ Special Sheet 
Metalworking Equipment « Valves—Plug Valves ¢ High Pressure Valves ¢ Fittings and Tools. 
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Radar Switchboard 
Goes Down the Hatch ~ 











They used to remove a section of the deck to 
get a radar switchboard inside a submarine. 
Now it fits easily through a hatch because 
Admiral has redesigned the unit to reduce 
bulk and weight by as much as two-thirds! 

This priceless saving in pounds and inches 
is only one of the new unit’s many advan- 
tages. Formerly up to 400 man-hours were 
needed for major repairs such as replacing a 
defective switch section. Now the job is done 
in 20 minutes! The entire unit is built up of 
standardized sub-assemblies fitted with mul- 
tiple connector plugs. It is a simple matter to 
remove and replace a faulty switch or ampli- 
fier. Each switch section even has its indi- 
vidual power supply to keep the switchboard 
operable in case one section goes out. The 
unit can be readily expanded to handle addi- 
tional radar indicators by simply adding more 
self-contained sections. Printed switches and 
circuit boards, designed for automation 
assembly, are ruggedly resistant to vibration 
and humidity. 

The radar switchboard, for use on all types 
of naval vessels, is typical of Admiral’s ad- 
vanced design, research and development in 
electronics, now being carried forward for all 
branches of the Armed Services. 


Admiral. 


CORPORATION 


Government Laboratories Division, Chicago 47 





Look 10 Admiral For 
RESEARCH « DEVELOPMENT « PRODUCTION 
IN THE FIELDS OF: 

COMMUNICATIONS UHF AND VHF « MILITARY TELEVISION 
RADAR « RADAR BEACONS AND [FF « RADIAC 
TELEMETERING «+ DISTANCE MEASURING 
MISSILE GUIDANCE « CODERS AND DECODERS 
CONSTANT DELAY LINES « TEST EQUIPMENT 

ELECTRONIC COUNTER MEASURES 


ENGINEERS: The wide scope of work in progress at 
Admiral creates challenging opportunities in the field of 
your choice. Write Director of Engineering and Research, 
Admiral Corporation, Chicago 47, Illinois. 


Me 
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YOUR TRACKING PROBLEM IS UNIQUE! 


For the best flight evaluation program, you need the 

best in advance performance evaluation data for your 

P individual project. U.S. FE provides individual research 

U7. ha FE Designs, and testing, when needed, for the most advanced track- 
ing flares, smoke puffs, chemical timers and integrated 

tracking systems...assuring the best visual, instru- 


Develops, Produces mental and photographic records. High energy output 


at high and low altitudes with complete reliability are 
New Advanced yours with Flare tracking aids. May we talk your 
° ~ problems over with you? 
Tracking Systems U.S.F. HAS SERVED Department of the Navy— 
Bureau of Ordnance; Department of the Army—Ord- 
for Rockets eee nance Corps; U. S. Air Force; U. S. Naval Ordnance 
. . Test Station; Hughes Aircraft Company; Aerojet- 
Missiles eee J ets eee General Corporation; North American Aviation, Incor- 
porated; Boeing Airplane Company; Thiokol Chemical 
Drones Corporation ; Douglas Aircraft Company, Incorporated ; 
Northrop Aircraft, Inc.; Olin Mathieson Chemical 
Corporation; Canadian Arsenals, Ltd. 


Write for facilities brochure and further information 


UNITED STATES FLARE CORPORATION AND ASSOCIATES 


Executive Offices: 12270 Montague St., Pacoima, California Telephone: EMpire 9-2551 
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Multiplies muscles -speeds 


OUNTRYSIDE, U.S.A. — from Cape Cod to the 
Golden Gate, from Mackinac to Mexicali — is 
being readied for the biggest “face lifting” job in his- 
tory — for the great new network of turnpikes and 
throughways to serve the needs of an impatient 
motoring public. 
“Operation Facelift” is underway — speeding today’s 
byways into tomorrow's highways. And, pitting giant 
muscles against this tremendous task is the newest 
road-building equipment. For modern machines are 
the key to modern roads. 


The most modern of these giant road-building 


machines have one point in common — TORQMATIC 
Drive. For manufacturers and contractors alike find 
TORQMATIC equipment works faster from first cut to 
final paving. TORQMATIC Converters match engine 
power to load demand — multiply torque for bigger 
“bites” with less strain. TORQMATIC Transmissions 
provide continuous full-power shifting—forward and 
reverse — for quicker completion of every job. And, 
TORQMATIC DRIVES make every machine easier to 
operate, reducing the need for extensive operator 
training. 


122 kinds of construction equipment built by 55 
different manufacturers are now available with 
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byways into highways 


new economy. For further information, write: Allison, 
Division of General Motors, Box 894W, Indianapolis, 
Indiana. 


See you at the ARBA Show, Chicago, 
January 28 through February 2 


TORQMATIC DRIVE. You'll see many of them on dis- 
play at the ARBA Show in Chicago. And, we'll be 
looking for you at the Allison TorqMatic Display, 
too, where we'll show you how TORQMATIC DRIVES 
can give your equipment new utility—new efficiency— 


TORQMATIC DRIVES 
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4 ...submarine dives, no trace remains. 


Regulus guided missiles now make aircraft carriers out of Navy submarines. 
This new weapons team is typical of Navy’s Nuclear Age tactical power. 


e Carried invisibly to enemy shores, launched against a target far inland, 
Regulus gives your New Navy an intercontinental capability today ! Designed 
and built by Chance Vought Aircraft, Regulus is a prime example of the 
dependability and accuracy that makes new Navy weapons and techniques 


increasingly important to a strong U. S. Defense Team. 


Scientists and Engineers: There is a challenging place for you 
on Vought’s creative team now. For details write: J. W. Larson, 
Assistant Chief Engineer, P. O. Box 5907, Dallas, Texas. 


for the Silent Service es, ARCA 


DESIGNER AND BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 
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> Presenting. 


NAX FINEGRAIN 


COMPANION HIGH-STRENGTH 
STEELS TO N-A-X FINEGRAIN 


N-A-X HIGH-TENSILE STEEL 
A low-alloy, high-strength steel possess- 
ing all of the characteristics of N-A-X 
FINEGRAIN plus enhanced resistance to 
atmospheric corrosion. 


N-A-XTRA HIGH-STRENGTH 
STEEL 
Heat-treated alloy plates of weldable 
quality having yield strengths of 
70,000 psi upwards. 


HIGH-STRENGTH STEELS 
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e« Latest member of A 


the N-A-X family of : 
. ‘ . 
High-Strength Steels 


N-A-X FINEGRAIN is a low-alloy, high-strength steel 
with many diversified applications in modern 
metals design. Compared with carbon steel— 


it is 50% stronger. 
it has high fatigue life with great toughness. 
It has greater resistance to wear or abrasion. 
e It is readily welded by any process. 
e It is stable against aging. 
e It polishes to a high luster at minimum cost. 
e It can be cold formed readily into the most 
difficult stampings. 


With N-A-X FINEGRAIN you can design lighter 
weight, longer life and economy into your 
products. Let us show you how. 


N-A-X Alloy Division 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan + A Unit of 


NATIONAL STEEL ee 





Exploring the Universe: Sub-Atomic Worlds. . . . To Greeks, the atom was literally “‘a-tomos,” 

not to be cut. Now its very nucleus is split and scientists are tracking sub-atomic particles, 

seeking to discover the nature — order and meaning —of a vast, dynamic universe in which domestic 
notions of space and time and energy do not apply. Ethical corollary: The “finds” of nuclear 
exploration must be employed not in the service of a scientific, or economic, or political provincialism 
but wherever they are needful to the physical, mental and moral rehabilitation of men and of societies. 


GENERAL OCYNAMICS CORPORATION 446 PARK AVENUE, NEW YORK 22, N. Y. 


* 
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the view from 100 years 
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“Within the next century, all the world will be poor in energy 
++. except for atomic energy.” 


Can we say then—since there is a positive correlation between energy con- 
sumption and national income, and between national income and individual 
living standards—that many of today’s children may see, and suffer from a 
world-wide poverty? 


The industrial West—metallurgy, combustion engines, chemistry, steam, 
electricity, electronics—was built and is maintained by power derived from 
fossil fuels. It is a “coal and oil” civilization and it, alone, in the next century 
could consume all the free world’s coal and oil resources. 


Now, however, the once-agrarian East and Latin America—two-thirds of 
the world’s population —also are determined to have the benefits of industriali- 
zation: power to conquer poverty and disease; power to create and maintain 
an economic self-sufficiency; and, out of that, power to create and maintain 


political freedom. 


The practical developments of the Industrial Revolution that have so pro- 
foundly changed the world economy since 1856 — the Bessemer converter, 
aniline dyes, oil-cracking, the internal combustion engine, the electric motor, 
electric light, electric power, synthetics, electric and electronic communica- 
tion, automation and computation, the submarine, winged and wingless aircraft 
and the space rocket—were the direct result of preceding theoretical explora- 
tions by Galileo, Bacon, Newton, Gauss, Laplace, Faraday and those others 
who could visualize new worlds. 


The Atomic Revolution now overthrowing present conceptions of power, 
transport, communication, medicine, agriculture and biology—and hence 
colonial and collectivist politics—stems directly from the pure and applied 
scientific research of Curie, Rutherford, Planck, Einstein, Bohr, Fermi, and 
hundreds of others. 


It is evident, then, that exploration of the universe is now requisite to our 
survival as men and nations. 


Thus, prospecting for new energy sources — whether in sub-atomic worlds, 
in the atom, in the earth, in the sea, in the sun, or in the dynamics of stars— 
is an enterprise for new scientist-manager-engineer-share owner groups. Cor- 
porate “systems” with the research and development capabilities, the produc- 
tion facilities, the financial capacity and the courage to fit out scientific 
expeditions to new and far places — and to capitalize on their discoveries. 


General Dynamics today is the product not only of its own particular history 
but of the scientific and industrial history of the Western world. As such, 
Dynamics declares its corporate purpose to be: 


The comprehensive exploration and translation of the basic forces of nature 
into useful work under the sea, on the sea, on land, in the air, and in space 
beyond the earth’s atmosphere. 





...and a star 
to steer her by.” 


New Directional Accuracy 
for Automatic 


Navigation Systems 


To give exact directional alignment to an 
automatic navigation system, the P-E Automatic 
Azimuth Alignment Monitoring Theodolite 
takes a “fix” on a navigational star and transfers 
the resulting angular data to the controlling 
mechanism. The accuracy of this astral bench 
mark to a great extent determines subsequent 
directional accuracy. So precise is this instrument 
that it makes possible automatic alignment of 
the system to within a few seconds of arc under 
§ day or night conditions. 


Where extremely fine angular data must be 
established, the P-E Azimuth Theodolite offers 
a level of performance never previously available. 
Accuracy, as indicated by a “no correction” 
output of the monitored equipment, is +2 
the P-E Azimuth a seconds of arc. Standard production models are 

available with working distances from 1 to 1500 

feet. For further information on the Azimuth 


Theodolite, write to — 


ENGINEERING AND OPTICAL DIVISION 


Perkin-Elmer Grito. 


NORWALK, CONNECTICUT 


Career opportunities are open to creative 


engineers and designers. Send resumé to: 
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YOU CAN GAGE 


AS YOU CAN ONE 


Spectacular developments in AIR gaging are |” 
saving industry millions of dollars and thousands 
of man-hours. Here's how and why: 


1. One operator with one gage can check up 
to 40 or more dimensions of each work part 
simultaneously and instantly. The number of 
parts per hour depends solely on how fast the 
inspector can handle them. 


2. Precision is built into the gage—readings are 
unaffected by human skill, human judgment and 
human memory. It's not necessary to memorize and 
compare readings for individual dimensions—one 
quick panoramic glance at the float pattern 
(“Airechart’’) tells the whole story —the “Float Graph"’ 
shows the true condition of every critical dimension. 
3. The position of each float shows just where the 
dimension is within tolerance limits or just how much 
above or below limit if it is out of tolerance. This is 
essential for Quality Control. 

PHONE, WIRE or WRITE for the full story on how 
YOU can “produce more and better products at 
lower cost through practical precision” —in this case, 
multiple dimension inspection by Precisionaire gaging. 

For Catalog No. IPC 6-56, 
write to The Sheffield Corporation, 
Dayton 1, Ohio, Dept. 14 


CRA, 
AY "s 


q + 
Saunt’ 
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Dow high temperature 


Lightweight structural metals with high 
strength, stiffness and elasticity at elevated 
temperatures! A new group of Dow mag- 
nesium alloys offers a great combination 
of these properties without the fabricating 
difficulties normally experienced with other 
high temperature materials. 


Specially developed for use in airframes, 
missile and engine structures, the new 
alloys are already making weight reductions 
possible for several manufacturers. These 
alloys show advantages at temperatures up 
to 700°F. Limited test data on properties 
up to 800°F, are available for some of them. 


FABRICATION: Fabrication characteristics 
are equal to those of standard magne- 
sium alloys. 


WELDABILITY: 95 to 100% weld effi- 
ciency at elevated temperatures. 


FORMASBILITY: Single deep draws can 
be easily accomplished. 


MACHINABILITY: Best machining char- 
acteristics of any structural metal. 


One of the new alloys is magnesium- 
thorium composition HK31A, It is now 
available in rolled form from stock. Cast- 
ings and sheet in mill quantities are also 
readily available. A companion alloy for 
extruded shapes and forgings will soon be 
in production. 


For more information about the new high 
temperature magnesium alloys, contact 
your nearest Dow Sales Office or write 


YOU CAN DEPEND ON 





magnesium alloys 
have excellent fabrication characteristics 


to THE DOW CHEMICAL COMPANY, Magnesium 


Sales Department MA 362N, Midland, 
Michigan. 


EASILY FORMED. These HK31A parts 
were drawn using production dies and 
»rocesses for standard magnesium alloys. 

he parts retained a higher percentage of 
original properties than standard alloys, 
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Beyond 
7. — the Speed of Sound 
\ ina Split Second 


Aerophysics HTV Rocket 


probes the temperatures 
of Hypersonic Flight 





Only speeds many times that of sound can supply the answers to 
today’s vital questions about the “thermal thicket” where ordinary 
aircraft metals blister and disintegrate and ordinary windshields 

‘urn to liquid glass. These are the speeds of the future — not only 
for missiles, but for military and civil aircraft as well. 


Curtiss-Wright’s subsidiary, Aerophysics Development Cor- 
poration — working with the Wright Air Development Center 
of the U.S.A.F. Air Research and Development Command — 
has provided an ideal tool for this research in the just-an- 

nounced HTV Hypersonic Test Vehicle. Reaching several 

times the speed of sound in only two seconds, this two-stage, 
ten-foot missile is topped with a two-foot nose cone where 
data on heat and air pressure are recorded. 


The HTV is only the first in a family of such rockets 
on which Curtiss-Wright task scientists are at work. It is a 
dramatic example of Curtiss-Wright’s developmental 
leadership in every advanced category of airpower. 


AEROPHYSICS DEVELOPMENT CORPORATION 


A SUBSIDIARY OF 


CURTISS-WRIGHT 


CORPORATION + SANTA BARBARA, CALIF 


CURTISS-WRIGHT OF CANADA, MONTREAL © CURTISS-WRIGHT EUROPA, AMSTERDAM 
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= 
How to heat vehicles? 


Q: Chilly day at Thule (— 50°F.) ... how 
to start fire-crash truck within seconds, 
provide 90,000 Btu/hr. in small space? 





A: Janitrol liquid heater (tested to 
— 65°F.) keeps engine ready to go, pro- 
vides cab and cargo heating too! 


Q: How to find money to build heated 
storage buildings for Diesel bus fleet? 





A: No need to find it, park the fleet outside 
—Janitrol liquid heaters keep engines, and 
bus interiors warm, ready to go at a frac- 
tion of cost of new building. 


A: Call on Janitrol. If there’s a need for 
heat for the job anywhere, chances are 
Janitfol can supply it, or build it from 
service-proved components. 

Ever since designing and manufacturing 
the first successful heaters for aircraft 14 
years ago, Janitrol has built thousands of 
heaters for aircraft and ground vehicles. 

Today the name Janitrol stands for 
leadership in heating equipment and com- 
bustion engineering. Your Janitrol repre- 
sentative is always at your service, 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS 16, OHIO 


DISTRICT ENGINEERING OFFICES: WASHINGTON, D.C,, PHILADELPHIA, COLUMBUS, FT. WORTH, HOLLYWOOD 
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NOW! from the world’s largest 


horizontal steel extrusion press... 


SEAMLESS 


EAVY 
WALL 
PIPE 


= from any ferrous alloy 


Now heavy wall pipe can be extruded from any 
ferrous alloy — in lengths up to 50 feet or more, 
with O.D.’s from 4” to 22”, and with virtually 
no restriction on wall thickness. 

The giant Curtiss-Wright horizontal extrusion 
press, now operating at the Metals Processing Di- 
vision, moves the metal instead of removing it, for 
pipe of maximum length — and strength. 


If your application calls for higher heat, cor- 
rosion and/or abrasion resistance — in pipe of 
highest tensile and yield strengths — Metals Proc- 
essing Division is geared to fill the requirement. 
Complete facilities for handling any ferrous alloy, 
including the stainless series, as well as titanium 
and other reactive metals, are available to the 
chemical, petroleum, power and other key in- 
dustries. 





Take advantage of this new, aggressive facility 
for your pipe requirements. Write, wire or tele- 
phone for detailed information or engineering con- 
sultation today. Our field engineers are at your 
service. 

83 Grider Street 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT 


CORPORATION © BUFFALO, NEW YORK 
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This section of ORDNANCE contains selected papers presented at meetings of Tech- 
nical Divisions and Committees of the American Ordnance Association and con- 
temporary articles on armament research, development, manufacture, and field use 





Evaluating Cutting Fluids 


Tapping test permits performance prediction under service conditions 


Technical Service Laboratory, Socony 


OR many years, much time and 

effort have been spent in an at- 

tempt to develop a simple bench 
test which would provide a means of 
predicting the performance of a cutting 
fluid under service conditions. 

A number of the extreme pressure 
testers have been investigated for this 
purpose by individuals as well as by 
organized groups of technical societies. 
Much useful information has been ob 
tained from these tests, but actual 
metal-cutting operations have proved 
more accurate. 

At the cutting edge of the tool there 
are high temperature, high pressure, 
stressed metal, and a newly formed, 
“nascent” While bench 
may reproduce the first three of these 
conditions to some degree, the fourth 
surface—can be 


surface. tests 


condition—a nascent 


obtained only by metal cutting. 


NUMBER of test procedures have 
been developed employing metal- 
cutting operations. While turning tests 
have been most widely used, others have 
been based upon drilling, threading, 
and tapping. The tapping operation 
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C. D. Flemming and L. H. Sudholz 


Mobil Oil Company, Br 


was chosen for the test described in this 
paper because it fulfilled the following 
requirements: 

(1) simplicity, (2) (3) 
economy, (4) small test sample, (5) 


speed, 


precision, (6) correlation with field re 
sults, and (7) severe conditions. 
Furthermore, the tapping test has a 
wide field of use. It is suitable for the 
evaluation of both nonsoluble and sol 
uble cutting fluids as well as certain 
drawing compounds, It is also an ex 
cellent tool in development programs 
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where antiweld and oiliness additives 


are investigated. 


HE torques developed during the 


tapping were investi 


gated thoroughly in 1936 at the lowa 


operations 


Engineering Experiment Station. This 
study was concerned chiefly with the 
effect of cutting speed, thread depth, 
and metal. More recently, the factors 
affecting tapping torque were investi 
gated by A. J. Carruthers. While both 
studies included work on cutting-fluid 
evaluation, this was not the main ob 
jective, 

Since tap life tests would require ex 
tended periods of time they were not 
adopted in the test development work 
discussed in the present paper. Instead, 
torque measurements were employed to 
determine the relative tapping efficien 
cies of cutting fluids when compared 
with an arbitrary standard. In general, 
the laboratory data so obtained have 
correlated well with tool life under 
held service conditions. 

Briefly, the test equipment comprises 
a small drill press equipped with a 


floating table. The maximum force dur 
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ing tapping under standardized condi 
tions is indicated on a scale by means 
of a torque arm mechanism. 

A very sensitive spring scale is used 
to measure the torque. Some investi 
gators have used strain gages for this 
purpose. However, experience has 
shown that the greater sensitivity of the 
strain gages often has been overshad 
owed by the variable introduced by the 


nonuniformity of the metal. 


SAF 1020, hot-rolled, having a Brinell 
hardness number of approximately 
120, Was selected as the test metal since 
the tapping of this and similar soft, 
draggy steels was considered a difficult 
operation, Furthermore, it proved to 
be most sensitive to differences in per 
formance characteristics of the cutting 
fluids and minimized tap wear and 
breakage. 
Subsequent investigation of other 
metals, such as the higher carbon steels, 
SAE 1045, 
clean-cutting alloys, including heat 
SAE 3140 280 Bhn, 


showed that they were inadequate in 


180 Bhn, and the harder, 


treated steel, 
these respects. 

For a workpiece, a flat 12 inches 
¥,-inch thick 


was chosen for ease of handling. 


long, 2 inches wide, and 


Through holes were used to minimize 
tap breakage and chip binding. It was 
that the thickness of the 
piece should be %-inch to assure the 


found test 


development of maximum torque. 


Pipe of precision-ground taps rather 


than the commercial grade is effec 


tive in minimizing erratic torque values. 
Taps consisting of high-speed steel in 
stead of carbon steel are employed to 
reduce breakage and ensure greater uni 
formity of results. 

A semiautomatic feed mechanism is 
used to eliminate the variable vertical 
pressure which often exists when the 
tap is hand-fed into the hole. This de 
vice provides a constant load on the tap 
through a precompressed spring. 

While various tapping speeds were 
investigated, 25 sfm was finally selected 
as the most suitable, since it approxi 
mates commercial practice and is suf 
ficiently sensitive for cutting evalua 
tions. 

A thread depth of 48 per cent proved 
to be the most desirable because its use 
minimum wear and 


resulted in tap 


breakage and gave good precision. A 
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Fig. 1. Tapping efficiency increases as 
sulfur content of mineral oil is increased. 
continuous flow of 1/6 gallons per 
minute of coolant, directed so that it 
would contact the tap at the top of the 
hole was found to be satisfactory. 
Before performing the actual tapping 
operation the holes are drilled in the 
test metal to a tolerance of 0.0005 
This 


order to ensure accurate results. Three 


inch. precision is desirable in 


drills and a final reamer are used for 
this purpose. 


The 


clamped in a vise, which is attached to 


test piece with the holes is 
the dynamometer table. Six holes are 
then tapped with each of five taps, 
making a total of thirty holes for the 
The 
veloped during 
is indicated on the scale. After an un 


evaluation. maximum torque de 


tapping of each hole 


known oil has been evaluated in this 
manner the procedure is repeated with 
a known oil, which is used as a stand 
ard. 

The tapping efficiency of an oil is de 
fined by the following formula: Eff 
ciency (per cent) equals 
Torque with standard reference fluid 


~ x 100 
Torque with unknown fluid 


Fig. 2. Increase of synthetic additive im- 
proves tapping efficiency of cutting oil. 








TAPPING EFFICIENCY, % 











The torque value for each oil is the 
average of the maximum torques re 
corded during the tapping of the thirty 
holes. In calculating the efficiency of an 
unknown oil the efficiency of the stand- 
ard is arbitrarily assigned a value of 100 


per cent. Sample calculation: 


68.2 in. lbs. o 
xX 100 = 95 
72.0 in. Ibs, 

In the evaluation of a series of oils, 
the standard is run first, followed by 
four unknown oils. Then a run on the 
standard is repeated. If there has been 
a change in the torque reading for the 
standard, due to wear on the tap, varia 
tions in metals, etc., this change is 
taken into consideration in calculating 
the efficiency of the unknown oils. 


N cases where key products are to be 

evaluated, duplicate or even tripli 
cate runs are made, but not consecu 
tively. In other words, the accuracy is 
improved by interposing other prod 
ucts between evaluations of the key 
product. This practice eliminates the 
chance of the key product being evalu 
ated on a single piece of test metal 
which might have abnormal machining 
properties. 

Taps are no longer used when visual 
inspection, made periodically, reveals 
slight wear or crushing of the teeth. 
When taps become badly worn they 
give about the same torque readings, 
and use of these values gives errone 
ous results. Normally about one hun 
dred oils can be evaluated before the 
taps have to be discarded. 

In nearly all cases at least two com 
plete 30-hole tests are run in evaluating 
a product. If the efficiencies of the first 
two evaluations are within two per cent 
of each other, no further work is done. 
If the spread is greater, another evalua 
tion is performed and the average of 
the three efficiencies is reported. 
Agreement between operators is usually 
within three per cent. 

WO reference fluids are 
used in evaluations. When nonsolu 


standard 


ble oils are being tested, an oil of that 
type is used. An emulsion (1-15) of a 
heavy-duty soluble oil is used with 
products of the emulsifiable type. This 
practice is followed because it facilitates 
cleaning the coolant system between 
evaluations. Special cleaning procedures 
are necessary when a nonsoluble oil is 
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installed following the evaluation of a 
water-soluble product. 

Using straight mineral oil there is 
considerable welding and only about 
one half of the holes can be tapped 
through. Use of a noncorrosive sulfur- 
ized oil relieves sticking of the taps. As 
the quantity of 
creased, the tapping efficiency improves 
due to the decreased welding. 


active sulfur is in- 


N the case of water, either the cooling 

property, the lubricating property, 
or both, make it possible to tap nearly 
half of the holes. Emulsions of conven- 
tional soluble oils, which are basically 
blends of mineral oils and emulsifiers, 
give quite satisfactory results (about 
eighty-three per cent). However, high 
efficiencies are obtained only on the 
heavy-duty types, which contain EP ad 
ditives. 

The curves shown in Figure 3 illus- 
trate how the tapping efficiency of solu- 
ble oils decreases as the dilution with 
water increases. This is true for both 
conventional heavy-duty types. 
Within a certain range, the same tap- 
ping efficiency is obtained with a dilute 


and 


emulsion of a heavy-duty product and 
a rich one of the conventional type. 

However, there are limitations to the 
degree of dilution. Emulsions which 
are too lean cause rusting, while rich 
emulsions (1/4 or less), show tenden- 
cies toward inversion, 

The test has proved useful in meas- 
uring the effect of antiweld materials 
in nonsoluble oils. Figure 1 shows that 
as the active sulfur content of a certain 
sulfurized mineral oil is increased, up 
to about 1.5 per cent, the tapping 
efficiency increases. Active sulfur may 
be defined as that portion of the sulfur 
which can be removed from an oil by 
contacting it with copper powder for 
one hour at 300 degrees Fahrenheit. 


HE effect of fatty oils also can be 

evaluated with the test. Lard oil 
gives good performance (ninety per 
cent) whereas a mineral oil is quite in- 
effective. The addition of lard oil to 
sulfurized mineral oil results in im- 
proved performance. 

Figure 2 shows that as the concentra 
tion of a certain synthetic additive is in- 
creased in a corrosive type of cutting 
oil, the tapping efficiency improves. 
The eptimum additive concentration is 


about five per cent. 
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Fig. 3. Tapping efficiency of soluble oils 
Over 
which gave high tapping efficiency gen- 
erally showed superior tool life and fin 


a period of years, products 


ish in the field. However, in using lab 
oratory data to predict actual perform 
ance, consideration must be given to 
the type of operation and the metal 
concerned. Correlation has been best in 
severe operations such as threading and 
broaching of soft, draggy metals. 

Correlation was excellent in the case 
where various oiliness additives were 
evaluated for use in corrosive cutting 
oils. In another instance, wax additives 
were found to be inadequate. Field ex 
perience showed that on soft, draggy 
metals they were definitely inferior to 
sulfurized mineral oils. 

Other operations, where correlation 
with tapping results has been good, are 
pipe threading and certain types of 
drawing. In one nipple-threading job, 
guidance was obtained in formulating 
a product which gave good results when 
welding and finish were of prime im- 
portance. Tapping tests on both SAE 
1020 steel and a jet alloy showed that 
oils having high antiweld properties 
were required, This was borne out by 
field experience. The tapping test was 
helpful in predicting the value of draw 
ing lubricants, especially where stee! 


cartridge cases were concerned. 


OME care should be exercised in 
using tapping data to predict per 
formance in general. In the first place, 
the type of metal has to be considered. 
While the tapping test has been espe- 
cially useful in measuring performance 


decreases as dilution with water increases. 


on soft, draggy steels, it has not been 
as effective with clean-cutting metals. 
For example, in the laboratory the tap 
ping of SAE 3140, 280 Bhn; SAE 1og4s, 
180 Bhn; and SAE 1112, 120 Bhn failed 
to indicate significant differences among 


products. 


HE type of operation also has to be 

considered when projecting the sig 
nificance of tapping-test results, There 
has been little correlation with drilling, 
forming, cutoff, milling, turning, and 
other operations involving high speeds 
and low cutting pressures. 

To summarize, the best oil for tap 
ping a soft, draggy steel will probably 
not be the most satisfactory one for the 
less severe operations mentioned above. 
Conversely, an oil which is good for 
these operations wili likely be inferior 
for tapping and threading. 

Many years of experience 
shown that the tapping test is a good 
tool for evaluating cutting fluids be 


have 


cause it is simple and economical and 
gives good precision. It can be used on 
both nonsoluble and soluble types and 
for studying the effect of additive ma 
terial. 

The correlation with field perform 
ance has been good, especially where 
severe operations such as threading and 
broaching are performed on soft, 
draggy metals. 


Eprror’s Nore.—Because of the im 


portance of cutting fluids in any ord 
nance production program, these re 
marks are especially timely. 








Armament Technology 





Rocket Engine Reliability — 


A statistical approach can be applied to the reliability demonstration 


phase of a development program for liquid-propellant rocket engines 


even though the production quantities are small and testing costs high 


RELIABILITY development 
A program for liquid-propellant 

rocket engines can be general- 
ized as consisting of two distinct efforts, 
the first of which is to evolve or de- 
velop a system which is believed to have 
a specified reliability and the second to 
determine with some degree of assur- 
ance that the specified reliability has 
been achieved. 

These two efforts go hand in hand, 
with the first unable to proceed with- 
out the second. Yet, it is the second 
effort—the proof of a system’s reliabil- 
ity—which is of greater concern to 
liquid rocket engine contractors. 

In the minds of many people, the 
familiar and established techniques for 
the development of reliability are con- 
tained within the development history 
of piloted aircraft. Hence, to clarify 
the nature of the problem it is helpful 
to refer to the circumstances which have 
prevailed throughout the history of 
liquid propellant rocket engine develop- 
ment and note how these differ from 
those of piloted aircraft. These are 
briefly outlined as follows: 

1. There has been a consistent lack 
of propellant, components, and system 
design standardization, This, coupled 
with only limited production which 
tends to restrict refinement of the suc- 
cessful power plants, has prevented the 
accumulation of reliability know-how 
both in design and production up to 
the present time. 

2. The liquid rocket engine is mostly 
used with large and expensive missiles 
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in which the cost of a rigorous flight- 
reliability program is often considered 
prohibitive. This denies to the designer 
important information concerning how 
various component design types actually 
behave under various missile flight con- 
ditions. 

3. The environments in which the 
liquid propellant rocket engine and its 
components will operate can only be 
approximated prior to flight testing, 
and adequate telemetered information 
concerning these cannot always be ob- 
tained during flight tests. Further, these 
environmental conditions tend to be 
different for each new missile applica- 
tion of the rocket engine. 

The above circumstances are in ob- 
vious contrast with those of the piloted 
aircraft. In particular, flight testing is 
not as limited by budget considerations 
and, in fact, the piloted aircraft pro- 
vides an economical in-flight laboratory 
wherein the components can be ob- 
served for improvement under actual 
conditions. 

Lack of this advantage is one of the 
major obstacles facing those concerned 


with the development of components 
for the guided missile. No matter how 
carefully the design and development 
program has been conducted, the speci- 
hed reliability of the engine system can 
be realized only in missile flight tests 
appropriately designed for the purpose. 
Considering the expense of these 
flights, however, it would not be eco- 
nomically feasible to begin such a pro- 
gram unless the engine system and 
other components had been developed 
and evaluated to a specified value of 
reliability in a suitable static test pro- 
gram. Without this, the flight tests 
could all too readily degenerate into a 
costly component reliability program. 


ECENTLY, the development of 

the guided missile and its liquid 
propellant rocket engine has been ac- 
celerated for several tactical applica- 
tions. Hence it becomes increasingly 
important that reliability development 
be accomplished through the use of ad- 
ditional methods and techniques. 

We believe the solution to this prob- 
lem, in part, can be realized by includ- 
ing in each engine development pro- 
gram a reliability effort which is sug- 
gested by the definition of reliability. 

Reliability of a liquid propellant 
rocket engine is defined as the proba- 
bility that there will be no failure of 
the unit to operate within design per- 
formance limits. In order that an en- 
gine system reliability program may be 
an efficient part of the missile reliabil- 
ity program, these performance limits 
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should be only those which, if ex- 
ceeded, would cause the missile to de- 
viate from its performance limits. 

This definition suggests that the sci- 
ence of statistical analysis be utilized 
since it is necessary to follow statistical 
theories in questivns of probability. 
Certainty cannot result from this— 
only a degree of assurance that any 
given standard of reliability has been 
achieved. 


page degree of assurance in itself is 
a probability and is referred to as 
statistical confidence. The definition also 
indicates that the rocket engine system 
should have the inherent ability to 
operate consistently within its design 
performance limits before a measure- 
ment or a demonstration of its reliabil- 
ity is attempted. 

With this assumption, then the prob- 
ability of success of the system depends 
upon its ability to withstand the detri- 
mental environments to which it will 
be subjected throughout its useful life. 

This suggests that the reliability of 
the rocket engine system be evaluated 
by testing within the most severe 
environments anticipated and the re- 
sulting data analyzed by statistical 
methods. 

Although it will invariably be neces- 
sary to estimate the types and magni- 
tude of the environmental conditions, 
rocket engine systems which have been 
submitted to such procedure will pro- 
duce a better flight test program. 


It is to be expected that these flights 
will reveal errors in the assumption of 
the environmental conditions. This will 
effect reappraisal of the assumed en- 
vironments and redevelopment of en- 
gine components to meet these new 
conditions. 

To include a rigorous reliability ef- 
fort as part of a development program 
will increase the cost. However, it is 
firmly believed that this increased cost 
will be more than offset by a reduction 
of future development work on the 
missile itself. 

This fact may not always be fully 
appreciated in the early stages of a 
missile program. It is therefore pru- 
dent to design an economical reliability 
program commensurate with military 
budgets but still yielding sufficient data 
to provide a statistical basis for reliabil- 
ity. 

The proper choice of the statistical 
techniques can help in reducing the 
cost of a reliability demonstration pro- 
gram. There are several methods and 
combinations of methods which can be 
useful, the choice among which de 
pends upon judgment with respect to 
the problem at hand. 


| eg example, the size and complex- 
ity of the system to be evaluated 
may render one method more suitable 
than another, or reliability under cer- 
tain environmental conditions may be 
evaluated more readily by one method 
than another. 


A reliability program resulting from 
an application of statistical methods is 
seen to be a broad and complex subject 
when described adequately to cover all 
applications of liquid propellant rocket 
engines. We will only generalize on 
some of these methods and point out a 
type of statistical testing which we have 
found to be most useful in the reliability 
demonstration phase of an engine de- 
velopment program. 


ET us assume that we are charged 

with the design and development 
of a typical liquid propellant rocket en- 
gine which the bid specifications state 
should be developed to a reliability of 
ninety-six per cent with a ninety-five per 
cent statistical confidence in the result. 
This engine is to power a guided mis- 
sile and, therefore, its mission will be 
to start, operate within specified toler- 
ances, and stop, only once; that is, a 
so-called one-shot device. However, in 
practice it must undergo several tests 
at the engine manufacturer’s plant and 
also at the launching site. 

To be effective and realistic, the re- 
liability program for this engine must 
start at the beginning of a develop- 
mental program and play a major réle 
throughout. To illustrate this, let us 
look at the five major phases of a de- 
velopment cycle as shown in Figure 1. 

During the design phase the rocket 
engine system and its components 
should be under continuous scrutiny to 
ensure consistency among all aspects of 


Fig. 1. Reliability history of a typical liquid rocket engine. 
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Fig. 2. Diagram of a*rocket power plant as applied to an HRS-2 helicopter. 


the design and the requirements of 


reliability. 

tesa analysis would be concen- 
\ trated on the reduction of the com- 
plexity of the system since complexity 
is a major factor of the time and cost 
required to achieve a specified relia- 
bility. Here, sound engineering judg- 
ment can be a factor in reducing the 
cost and complexity of a reliability 
program by: 

1. Designing the rocket engine sys- 
tem to have inherent reliability; #.c., 
the substitution of systems having in- 
herent characteristics for those requir- 
ing complex controls, For example, com- 
plex thrust chamber controls and safety 
circuits can oftentimes be eliminated by 
propellant choice and unique design 
arrangement among the injector, pro- 
pellant valves, and system. 

2. Choosing designs favoring relia- 
bility even though compromises must 
often be made with regard to maximum 
performance and minimum weight. 
Here missile designers can help as they 
are prone to specify such high power 
plant performance that a propulsion 
system having critical characteristics is 
often necessary to meet the specifica- 
tions. 

3. Utilizing design concepts proved 
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to be reliable in 
similar systems and rejecting question- 


past programs on 
able design approaches or those that 
may require an excessive amount of 
development time. Thus, the desire to 
improve the art must be tempered by 
reliability requirements as well as de- 
velopment schedules. 

The engine system illustrated in Fig- 
ure 2 is an excellent example of the 
use of the above design concepts. This 
helicopter auxiliary power plant (ROR) 
brings proven concepts to a new appli- 
cation. It achieves inherent reliability 
by virtue of its simplicity and the use 
of catalytic rather than electrical igni- 
tion means. 

Admittedly, it is not the highest per- 
forming system which could be de- 
signed. However it is sufficiently high 
to perform its job well. It has achieved 
a record of 99.5 per cent reliability over 
approximately 2,500 flight operational 
cycles. 

The development-testing phase will 
be directed primarily toward achieving 
a prototype design which has the in 
herent ability to perform in accordance 
with the required specifications, even 
under environmental extremes. It is 
within this phase that the reliability of 
each component under simulated con- 
ditions is improved until it approaches 


a preassigned value consistent with the 
over-all system reliability figure. 

Judgment must be exercised to con- 
centrate only on those components or 
subsystems whose operating conditions 
can truly be simulated by bench test- 
ing, such as solenoid valves, pressure 
switches, etc. 


HE proof-testing phase of the de- 

velopment program concerns those 
tests which are routine requirements of 
all newly developed units and which 
must be performed before the unit can 
be considered ready for flight. The 
proof-testing phase includes acceptance, 
flight approval, and qualification tests. 
The latter two may be conducted prior 
to or coincident with the reliability 
demonstration phase. 

This newest phase of a develop 
mental cycle is becoming known as the 
reliability demonstration phase in bid 
specifications for rocket engine systems. 
Within this phase, the sequence of 
engine system reliability evaluation, im 
provement, and reévaluation within 
simulated environmental conditions in 
static testing takes place until the speci 
fied reliability has been demonstrated. 

This phase of the program should be 
conducted parallel with the reliability 
testing phase as it is important that the 
unexpected environmental conditions 
that are encountered in flight be fed 
back into the reliability testing phase. 
Only in this way will an efficient over- 
all reliability program result. 

The remainder of this paper deals 
with the problem of demonstrating 
that the specified reliability has been 
achieved on an engine system by a pro- 
gram of static testing which should be 
conducted prior to and parallel with 
the missile flight test program. 


HE type of data which can be ana- 
lyzed statistically to determine relia- 
bility may be derived from two general 
types of testing classified as testing by 
attributes and testing by variables. Test- 
ing by attributes concerns itself only 
as to whether a sample is, or is not, 
within specifications. In reliability eval- 
uation the system would be operated 
within a selected environmental condi- 
tion, and the number of times the unit 
operated or did not operate within the 
specified limits would be the basis for 
analysis. 
Testing by 


variables is concerned 
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with the actual value of the measure- 
ments and how they vary from one 
sample to another. For reliability evalu- 
ation, the system would be operated 
with the simulated environmental con- 
ditions increased in severity for each 
run. The levels at which the system 
ceased to operate within specifications 
would constitute the data which would 
be subject to statistical analysis to deter- 
mine the probability of failure under 
the maximum environmental level ex- 
pected in service. 

This type of testing is sometimes re 
ferred to as test to failure and is not 
generally favored for system testing, as 
it can involve difficult and expensive 
test procedures. On the other hand, this 
method can be used effectively, in many 
cases, for evaluation of the individual 
components of the system in the earlier 
part of the development program. 

The data which results from either 
of these two types of testing can be 
obtained by several sampling plans, the 
choice among these depending upon 
which serves the best interests of the 
program. Obviously, the best interests 
are served when the testing plan is 
such as to provide the most informa- 
tion for the least cost. 


VERY test that is made on a large 

liquid propellant rocket engine sys- 
tem is expensive as is the test installa- 
tion itself. Therefore, a method is de- 
sired which permits testing to terminate 
as soon as sufficient data have been ac- 
cumulated from which a decision as to 
the reliability of the system can be 
made without requiring complicated 
manipulation of the environmental con- 
ditions. 

It is believed that these conditions 
realized by testing the rocket 
engine system in a program of testing 
by attributes following the methods of 
sequential analysis. 

Sequential analysis is a fairly recent 
addition to statistical science, the de- 
tails of which are adequately outlined 
in current tests. The method is based, 
first, on the premise that the sample 
size, or, in our case, the number of 
tests required, is an independent vari- 
able and for fixed-risk limits the ex- 
pected number of trials is a minimum. 

Secondly, the number of observa- 
tions needed to decide quality with a 
given risk between two specific postu- 
lated values is less than that required 


are 
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to decide between one value and all 
possible alternatives. With this method 
it is not necessary to be concerned with 
other statistics such as distributions or 
variances. 

The manner of its use consists of 
conducting a series of tests within a 
simulated environmental condition and 
noting the number of successful and 
nonsuccessful tests as they occur in se- 
quence. After each test, the probability 
of observing such a sequence of events 
with respect to the specified reliability 
(R,) and some other alternative value 


(Re) is calculated by means of the 
> 


likelihood ratio (3) after which one 
1 

of three decisions can be made, as fol- 

lows: 

1. The specified reliability has been 
demonstrated. 

2. An alternative reliability value is 
indicated and therefore the system has 
not demonstrated the specified relia- 
bility. 

3. Sufficient observations have not 
yet been made to come to any decision 
and a further test must be made. 

A graph was plotted of the likeli- 
hood ratio equated to the risk limits 
which can be used rather than making 
calculations after each test. On this 


graph an example is shown of twenty- 
five successful tests, an unsuccessful 
test, followed thereafter by forty-five 
successful tests, another unsuccessful 
test, and then thirty successful tests, 
which resulted in a decision that the 
specified reliability had been demon 
strated. 


HE limits for the probabilities upon 

which the above decisions are based 
are known as the alpha (a) and beta 
(6) risks. The value of a represents the 
probability that the engine system will 
be rejected by the testing plan even 
though its true reliability equals the 
specified reliability (R = R,) and is 
known as the producer’s risk. 

The value of £6 indicates the proba 
bility that the engine system will be 
accepted by the testing plan although 
the true reliability does not equal the 
specified reliability (R + R,) and is 
known as the consumer's risk. The 
value for this risk is indicated in the 
bid specifications by the statistical con- 
fidence desired in the reliability evalua- 
tion and is equal to that value sub- 
tracted from one. For our engine sys- 
tem, B = (1.00 — 0.95) = 0.05. 

With the specified reliability (R,) 


and the consumer's risk (6) fixed by 


Fig. 3. Minimum sampling number versus alternative values (R2). 
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the bid specifications, the average and 
minimum number of tests required to 
reach a decision in the sequential analy- 
sis depends upon the values selected 
for the alternative reliability value (Re) 
and the producer’s risk (a) and be- 
come less with smaller values of Re 
(Figure 3) and larger values of a. 
Judgment must be exercised in select- 
ing these values. The value for a is 
selected by the contractor from eco- 
nomic considerations and the risk he is 
willing to take of having the system 
rejected when, in fact, it has the 
specified reliability. The value of Re 
should be judged from the prior knowl- 
edge of the approximate system relia- 
bility which can be derived from the 
component reliability evaluation dur- 
ing the early part of the program and 
the relationship that exists between the 
components and system reliability. 


N other words, the amount of test- 

ing of the system will depend upon 
how completely the component relia- 
bilities were determined. With the 
values of R;, Ro, a and 6 established, 
the average sample number equation 
can be used, together with suitable con- 
tingency factors, for estimating the 
scope of the test program for budgeting 
purposes. 

The stipulated conditions within 
which the test program is to be con- 
ducted are fundamental to the relia- 
bility program since it is against these 
conditions that the demonstration of 
reliability is made. Here, some judg- 
ment raust be exercised in combining 
certain environmental conditions such 
that they represent the most likely com- 
binations detrimental to reliability. 
These combinations form groups of 
conditions, or test types, within which 
the sequence of tests is performed. 

The cost of the reliability program 
depends a great deal upon how exten- 
sively these environments are selected. 
Comprehensive selection would involve 
a broad range of environments includ- 
ing those associated with transportation 
and storage along with those which are 
expected when the rocket engine sys- 
tem is in operation in the missile. 


OR the purpose of this demonstra- 
tion we have assumed that a limited 
environmental coverage is desired—that 
is, only those environments most likely 
to be encountered in starting, running 
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at specified conditions, and stopping 
during flight or ground checkout oper- 
ations of the missile. 


HE number of engine system com- 

ponents required for the testing pro- 
gram, including the allowable expend- 
ables, should be procured preferably 
by random selection from a larger pro- 
duction quantity. From these compo- 
nents, three engine systems would be as- 
sembled for the sequential testing, one 
for each test type, and first subjected 
to acceptance tests, since all engine 
systems must survive these and subse- 
quently be reliable in the field. 

Thereafter the systems would be sub- 
jected to the sequential testing within 
the conditions of the test type to which 
each assembly has been assigned and 
the number of successful and nonsuc- 
cessful runs tabulated as previously 
described. 

During the course of the sequential 
testing the engine system will periodi- 
cally accumulate running time equiva- 
lent to that of its useful service life. To 
avoid the possibility of wear-out be- 
coming a factor of the reliability evalu- 
ation, the system at these intervals 
should be subjected to routine overhaul 
procedures. 

Since these servicing procedures 
would be the same as those specified 
for the production system, they can be 
considered one of the environments of 
the testing program and, in general, 
consist of teardown, inspection, and 
the replacement of specified compo- 
nents in reassembly. The requirement 
for replacement of any component be- 
yond that allowed by these procedures 
would be deemed a performance fail- 
ure. 

Now, let us consider what can be 
expected to be established by the re- 
liability testing plan for this engine sys- 
tem. Results that could be of interest 
might include: (1) Reliability of a par- 
ticular engine system design, (2) re- 
liability of a typical production engine 
system, and (3) reliability of a limited 
number of typical engine systems for 
repeated operation. 

It would appear that the latter is the 
result that is to be expected, yet it is 
the first two which are desired. From 
a consideration of the assumptions upon 
which statistical methods are based, 
statements can be made relating the 
results of the test program to the relia- 


bility of the engine system design and 
future production engines. Three im- 
portant assumptions are as follows: 

1. It should be equally likely that the 
engines selected have a reliability either 
superior or inferior to the average of 
all engines produced or that can be 
produced under similar circumstances. 

This assumption is often difficult 
to meet under the circumstances of 
limited production. However, if the 
total quantities required for the proof- 
testing phase, the reliability-demonstra- 
tion phase, and the preliminary flight 
test program can be arranged as a pro- 
duction run, and the units chosen at 
random from this run, then a close ap- 
proximation to this assumption can be 
realized. 

2. The observations of the statistical 
test program must be independent; 1.c., 
the probability of the outcome of each 
test should not be influenced by the 
previous test. 

Here it is necessary to assume that the 
tests are, in fact, independent, and, ex- 
cept for the wear-out effect of accumu- 
lative running time, this is correct. 

3. The systems making up the fu- 
ture production quantity are to be pro- 
duced by operations which are in statis- 
tical control; i.¢., the unavoidable vari- 
ations arise only from a constant sys- 
tem of chance causes. 

The means by which this is accom- 
plished is by the application of a pro- 
duction statistical quality control plan, 
based upon the component design tol- 
erances found satisfactory during the 
earlier development program. 

The results of such a test program, 
then, do indicate that the engine system 
design can result in future systems hav- 
ing ninety-six per cent reliability within 
the environments assumed. 


HE results also indicate that ninety- 
five per cent of all engines to be pro- 
duced under circumstances similar to 
those which produced the engines 
tested will meet the specified reliability. 
To summarize, we have described 
some of the reliability difficulties which 
plague the liquid propellant rocket in- 
dustry and how a statistical approach 
can be applied to the reliability demon- 
stration phase of a development pro- 
gram even though the production 
quantities are small, the cost of testing 
is high, and some of the environmental 
conditions of the testing are assumed. 
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Honeycomb Core Materials 


Increasing use of the various types is making possible the construction 


of “sandwich” panels of great rigidity, light weight, and good msulating 


properties which will hel p solve some pressing structural design problems 


ANDWICH 
old process, The corrugated paper 
carton, first manufactured by 


construction is an 


Thompson and Norris in 1875, is an 
outstanding example of this method of 
construction. As early as 1935 the DC-3 
used balsa core plywood sandwich floor 
panels. Perhaps even earlier examples 
Paper 


honeycomb, using a core normal to the 


of aircraft applications exist. 


faces, was developed about this time. 

However, the extensive structural use 
of this concept did not come about un- 
til the development of synthetic resin 
adhesives capable of bonding the core 
materials to metal, and metal to itself. 
Chance Vought in 1946 built a Navy 
fighter aircraft having an almost com- 
pletely monocoque structure using end- 
grain balsa core material separating two 
thin structural sheets of aluminum al- 
loy. This structure all but eliminated 
the need for internal frames and main- 
tained a smooth, nonwrinkling surface 
up to the ultimate strength of the air- 
plane. 


HILE this development was pro 

gressing, structural engineers were 
searching for ways to make the core 
materials lighter and stronger. The 
Glenn L. Martin Company developed 
an adhesive which made paper honey- 
comb practical for structural use. U. S. 
Plywood was licensed to produce this 
material in both paper and phenolic- 
impregnated cotton fabric. These ma- 
terials suffered from low strength in 
the case of the paper and high cost for 
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both, since high quantity production 
machinery did not exist for manufac 
turing the honeycomb. 

In 1947, the Douglas Aircraft Com- 
pany became interested in the manu 
facture of prefabricated houses using 
aluminum alloy structural sheets and 
paper honeycomb core material. As 
part of the work on this unit, a method 
of manufacturing a truly structural 
high-strength paper core and a ma 
chine for its production in quantity 
were developed. 

For economic reasons, nothing came 
of the prefabricated houses, but the ca- 
pacity for manufacturing the paper 
honeycomb core material by Douglas 
alone has grown to an annual quantity 
of six million board feet. Flat sandwich 
panels of all descriptions are produced 
by the thousands. Missile wings and 
other structural components are in reg- 
ular production. 

Honeycomb core is manufactured in 
a variety of materials, sizes, and char- 
acteristics, some of which are shown on 
page 729. 


Nonstructural paper honeycomb is a 
low-strength, lightweight material used 
extensively for nonstructural panels, 
packaging, cushioning, and other non- 
critical applications, Cell shapes are 
either hexagonal or corrugated. 

Aircomb or structural paper honey 
comb is a high-strength core material 
using a phenolic- or vinyl-impregnated 
paper which is arranged in hexagonal 
cells. 

Fabric honeycomb is similar to the 
structural paper core material, but cot 
ton duck or fiber glass cloth impreg- 
nated with phenolic or other plastics is 
the basic material. 


LUMINUM honeycomb is also sim- 

ilar to the structural paper, but 
phenolic-bonded aluminum foil ar 
ranged in hexagonal or square cells is 
used. 

A recent development showing much 
promise as a high-strength, high-tem 
perature structural material is stainless- 
steel honeycomb. Cells are hexagonal 
or square of stainless foil spot-welded 
or brazed together. Normal assembly 
into panels is by dry hydrogen brazing. 

Honeycomb material, when 
bonded into panels, is capable of work- 
ing the face materials up to their yield 
strength. The core thus carries shear, 
components 


core 


tension, or compression 
normal to the skin and stabilizes the 
faces, preventing early buckling. The 
higher the core strength, the more criti- 
cal is its bonding to the faces. The 
shear and compression strengths of 
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Material 


60 Ib. paper (impregnated). 

10 Ib. paper. . 

.003 aluminum foil. . 

002 aluminum foil. : 

oz. cotton duck (impregnated) 
25 lb. paper (impregnated) . 
0.004 aluminum foil. . 

0.003 aluminum foil. . 

0.004 aluminum foil 

8 oz. cotton duck (impregnated) 
0.002 stainless (type 321) 

0.002 stainless (17-7PH 180,000) 


1 
0 
0 
4 
1 





Cell Pitch 
(in.) 


Shear 


Weight 
Strength 


(lb. /cu. ft.) 


Crushing 
Strength 
(p.s.1.) (p.s.t.) 


130 40 
240 53 
455 85 
475 90 
380 90 
620 162 
660 140 
780 175 
1090 270 
1000 204 
500 310 
.60 4000 500 


CO eOnNOUS SS ere 








Table 1. Strength properties of honeycomb cores. 


honeycomb core materials vary almost 
directly with the weight of the core. 
Relative strengths and weights are 
shown in Table 1. 

The insulation properties of honey- 
comb panels are a function of the core 
material, its thickness, and the size of 
the honeycomb reticule. Fabric honey- 
combs are best, paper intermediate, and 
metal foils the poorest insulators. The 
insulation value of a given paper panel 
may be improved by a factor of 1.5 if 
the cells are filled with a lightweight 
plastic foam. 

Where a very rigid lightweight struc- 
tural panel is required, honeycomb pro- 
vides an ideal material as indicated in 
Table 2 which compares the weight of 
flat rectangular beams of equal rigidity. 


HIS characteristic is one of the ma- 
jor advantages of the honeycomb 
panel over other types of construction, 
especially for airborne applications or 
where parts must be easily handled, 
such as scaffolding or tooling platforms. 
Its excellent rigidity-weight ratio 
makes its use especially attractive for 
very thin aérodynamic surfaces, where 


Table 2. Comparative data on equal rigidity of 


conventional construction would result 
in serious aéroelastic deformations 
which frequently cause structural fail- 
ure or reversal of control. This is 
shown in Table 3, comparing the same 
fin made by conventional construction 
and of paper honeycomb. 
Honeycomb-core sandwiches also pro- 
vide an exceptionally smooth, wrinkle- 
free surface at all loads up to the yield 
strength of the face material. This fea- 
ture is important in structural-and dec- 
orative panels and is particularly ad- 
vantageous for aérodynamic surfaces. 
For flat panels the cost per square 
foot of honeycomb construction is low 
in comparison with panels of equal 
rigidity of other types of construction, 
since very thin faces are used and the 
core materials are quite inexpensive. 
Tooling cost for flat panels is negligible. 
Even for tapered sections, such as 
aérodynamic surfaces, the finished parts 
are usually cheaper in honeycomb than 
in conventional structure, since tooling 
and material costs are about equal and 
assembly time is considerably less. 
The following table compares two 
similar surfaces, one of honeycomb and 


flat rectangular beams. 





Beam E* r 


Descrip. (x10°) (b = 12) 


Aircomb 
panel** 8.0 
Birch 
plywood 1 
Aluminum 10 
Steel 30 


099 
2! 634 

5 .0755 
0 0264 


* FE and I are for face material only. 





Rig 
Fact. 
(El 


792 ,000 
792 
792 
792 


** 60 Ib. paper, 0.016 aluminum alloy face 


Beam Rel 
Wt. Rat. Cost 
(aircomb (aircomb 


= J = fh 


Panel 
Thick. 


(inches) 


Weight 
(lb. /ft.?) 


,000 
,000 
,000 








one of conventional rib and spar con- 

struction, 

Relative Cost 
1.0 


1.4 


Construction 
Honeycomb 
Conventional 


As with any method of construction, 
honeycomb sandwiches have some dis 
advantages, some inherent in the ma- 
terial and some because the state of the 
art is still young and methods of over- 
coming these disadvantages have not 
yet been developed, It is very probable 
that in time solutions to most of these 
problems will be reached, since a great 
deal of work is now being done toward 
this end and progress is encouraging. 

Inspection methods for determining 
the quality of the adhesive bond of the 
honeycomb core to the face panels and 
of edge members to core and faces are 
not yet developed to the point where 
one hundred per cent confidence in the 
results can be guaranteed. Originally 
panels were inspected by proof testing 
which guaranteed their ability to take 
load rather than the soundness of the 
bond. This method is still used in some 


applications. 


SECOND method was developed 

using a sound box. The panel to 
be tested is placed on top of the sound 
box and uniformly covered with a 
light sprinkling of sand. Speakers in 
the box are operated through the en- 
tire audible range and unbonded areas 
are indicated by bare spots forming in 
the sand pattern. 

While reliable, the method is slow 
and cumbersome and has been used re- 
cently on a sampling basis only. It 
should be pointed out that this method 
does not otherwise determine the 
quality of the bond. 

A more reliable and more rapid in 
spection method has recently been 
devised by the Stanford Research Insti 
tute. This is the Stub (Stanford Ultra 
sonic Bond) meter, which indicates a 
change in the damping of an ultra- 
sonic beam, caused by an unbonded 
area, on a cathode-ray tube. This equip- 
ment is receiving wide acceptance and 
has a very high probability of detecting 
bonding flaws. 

The primary 
good bonds, however, is the very strin- 


method of ensuring 
gent control of all phases of the proces 


sing. . 
Because of the nature of the present 
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and the fact that 
inspection of the results is difficult, ex 
ceptionally 


day adhesives 


stringent control of all 
processes in the fabrication of the panels 
is required, 

Particularly critical is shelf life and 
mixing of the adhesives, cleanliness of 
the entire process including cleaning 
of all components, and tolerances on 
the thickness of the core. Edge mem 
bers must be thinner than the core or 
must be designed to deflect under the 
relatively low bonding pressure if ade 
quate adhesive bond is to be attained 
adjacent to the edges. 

Unless panel edges are sealed, mois- 
ture is absorbed by the paper or cloth 
and the shear and compression strength 
are reduced. If the material is immersed 
in water for 30 days the strength is re 
duced to 25 to 40 per cent of the origi- 
nal dry strength. These values will 
return to normal after drying out. Ap- 
plications in moist or wet conditions 
must be designed to the reduced values 
or must be thoroughly sealed. The 
strength of metal foil honeycomb struc- 
tures is not appreciably affected by 
moisture or immersion, except for a 
slight reduction in bond strength. 

A more serious problem than loss of 
strength frequently results from mois 
ture absorption in the paper or fabric 
cores. This is corrosion of the faces and 
other 
with the wet core. The corrosion in it- 


structural members in contact 
self is serious enough, often resulting in 
degradation of the strength of the 
structural members, but a secondary 
effect is sometimes even more serious. 
This is the weakening of the bond it 
self due to interaction of the corrosion 
products with certain types of adhe- 
sives. 


HE worst offenders in this respect 
are magnesium structural members 
in combination with the epoxy adhe 
sives. Static tests of missile fins returned 
from service show a reduction in 
strength of up to fifty per cent due to 


corrosion of this nature. Aluminum is 


Three types of honeycomb construction, 
top to bottom: phenolic 125-pound paper, 
phenolic cotton duck, phenolic fiber glass. 


subject to the same problems but to a 
lesser degree. The phenolic-base adhe- 
sives have so far shown little deteriora 
tion in contact with moisture or wet 
core materials. 

Impact strength of a honeycomb 
panel is a somewhat different concept 
than impact strength of metals. For the 
latter, it is a measure of the resistance 
to failure in bending across a notch 
when the specimen is subjected to a 
blow. For honeycomb it is the resist 
ance to local crushing of the core un- 
der a blow upon one of the faces. 

While the resistance of honeycomb 
core to blows of this sort is low, the 
over-all affect of such crushed and 
weakened areas in a typical sandwich 
structure is negligible unless large areas 
of the panel have been crushed. 

Extensive use of paper honeycomb 
as a structural material began in 1947 
when the first military van-type trailers 


Table 3. Characteristics of conventional and paper honeycomb fin compared. 





Conventional fin 


Paper Honeycomb Fin 





Deflection at 
Limit Load 
(Inches) 


Failure Load 
Pounds 


Weight of Fin 
(Pounds 


5,250 


1 
8 6,300 
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were developed. This trailer had such 
high rigidity requirements, due to the 
alignment error limits of a radar an 
tenna mounted on its root, that con 
ventional trailer construction of trames, 
stringers, and skin was out of the 
Guestion. 

The design this 


class of trailers were stringent. Rigidity 


requirements tor 


was paramount; high strength was re 
quired for sandbag loads on the roof 
and resistance to high wind loads. The 
structure had to be rugged enough for 
cross-country travel over rough terrain 
but light enough to be transported by 
air, Sealing was required to allow 
stream fording and to prevent rain 
damage to the electronic gear carried 
by the trailers. For operations in any 
climate the heat transfer through the 
structure had to be held to a minimum. 


HE honeycomb structure then be 
ing developed met most of these re 
quirements, and a series of trailers was 
designed and placed in production us 


ing nonstrategic panel 


magnesium 
facing. 

These trailers proved satisfactory in 
service with one major exception. It 
was found to be next to impossible to 
seal off the panels completely against 
the entry of some moisture into the 
The paper, 
sponge, retained the moisture in con 


honeycomb. acting as a 
tact with the magnesium skin and the 
epoxy adhesive, and in a number of 
cases severe corrosion of the magnesium 
panels occurred. 

Changing the magnesium faces to 
aluminum and improving _ sealing 
methods have largely eliminated this 
problem. 

Where the 


quires large containers for protection, 


nature of air cargo re 
or palletizing for ease of handling, 
honeycomb panels have been used to 
advantage. Most cargo containers have 
used pressed paper faces though some 
have been 
aluminum. Pallets are generally alumi 


made using light-gauge 
num-faced. 

These desirable characteristics are 
not attained without 
tages, such as difficulty of inspection of 
the bond, stringent process controls, 


some disadvan 


low impact strength normal to the 
faces, low wet strength of paper and 
fabric cores, and possible corrosion 
problems with some combinations of 
materials if sealing is inadequate. 
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Ordnance Must Be Ready 


Obsolescent military equipment must be kept modernized, new designs must 


be evolved, and production must be maintained if our troops are to have 


up-to-date armament in being and in the supply line for any emergency 


OW to maintain an adequate 

instant supply of modern mili- 

tary equipment is a national de- 
fense problem whose solution is as 
complex as the problem is important. 
Let us discuss this problem from as 
practical, economical, and efficient a 
point of view as is possible. 

During this discussion we will con- 
sider points which concern themselves 
with using and modifying what we 
have along the lines that we now utilize 
and with keeping our designers and 
planners constantly abreast of the situa- 
tion, using only the minimum types of 
equipment and utilizing those com- 
mercial commodities that are of proven 
merit. 

But first let us look at the problem as 
it has existed during the years that have 
just passed and those we are going 
through now. 


UR World War II and Korea ex- 

periences left us with a wealth of 
information as to the types of equip- 
ment required by modern armies oper- 
ating under a wide variety of climatic 
and terrain conditions. The end of the 
shooting left us with a large quantity 
of this equipment on hand and in use. 
When originally built, this equipment 
embodied the latest known military re- 
quirements and also the most up-to- 
date technical characteristics. 

When we find ourselves thus pos- 
sessed of large volumes of equipment, 
what can be done to keep this equip- 
ment abreast of the times from both 
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the tactical and technical viewpoints? 
The answer which we finally develop 
should be as applicable to any com- 
parable future situation as it was after 
World War II and Korea. 

The sentiment of the country, the 
condition of our national economy, and 
the attitude of Congress would never 
permit the wholesale scrapping of any 
large quantity of equipment just be- 
cause it was some five years or so out 
of date. Therefore, the first problem is 
one of modernization and modification 
of existing equipment. This can be 
done by the replacement of archaic or 
worn-out subassemblies. 

Some of this replacement work may 
be capable of being done by che troops 
themselves or by maintenance units be- 
longing to the mobile armies. Some re- 
placement may require the more 
elaborate equipment of arsenals and 
manufacturing plants. 

Certainly, the replacement and mod- 
ernization work on equipment in stor- 
age must be done by the permanent 
establishments of the supply arms and 
services and must be done in such vol- 
ume that all vehicles issued to the Army 
will be up to date, technically at least. 

While existing stocks are thus being 
kept in an up-to-date technical condi- 
tion, the designers and framers of mili- 


tary characteristics can and should be 
kept busy designing equipment that 
will embody the latest technical im- 
provements and incorporate such spe- 
cial military characteristics as our 
military planners consider essential to 
the successful conduct of a future war. 

Such designs as may be thus pro 
duced must not be considered as be- 
ing just mere paper work developed for 
academic reasons. They must be prac- 
tical and must give careful considera- 
tion to the utilization of existing 
equipment and parts thereof; to the 
employment of tools, jigs, dies, and 
fixtures in the possession of American 
industry; to the availability of raw ma- 
terials; and to the possibilities of 
shortages of strategic items. 


HE development of these modern 

designs calls for the closest codpera- 
ation and collaboration with industry 
because it is American industry which 
will manufacture the items covered by 
these designs. The manufacturing fa- 
cilities of the Army will do little more 
than produce the pilot models. 

The industrial automotive engineers 
and manufacturers should be called 
upon to scrutinize the Army’s designs 
to determine if they can be produced 
without the development of special-pur- 
pose machines and methods. Can in- 
dustry, in peacetime, produce these 
items in the quantities desired without 
disrupting normal commercial produc- 
tion; and, in the event of war, can the 
items be produced in the quantities re- 
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quired within the limits of time avail 
able? 

It must be recognized that commer 
cial industry, under the spur of compe 
tition, is continually developing im 
provements in products and production 
methods, The Army must not fail to 
avail itself of every one of these tech 


nical advances and improvements. 


N the development of these peace 

time designs, the Army can do a 
great deal in the solution of its supply 
problems by limiting the number of 
types of equipment. All too often we 
find a combat arm asking for a special 
type of equipment to meet a special 
type problem of combat or transporta 
tion when a vehicle already in existence 
could with but little 
modification and with but little com 


meet the need 
promise on the desired functions of the 
proposed item. Types of equipment 
held 
mum in number. 

Military designs also should take ad 
vantage of every possible use of stand 


should be to the absolute mini 


ard commercial components and sub- 
assemblies. Commercially, regardless of 
the name plate, we find on a number 
of automotive products the same make 
generator or starter, wheels, propeller 
shafts, engine valves, and many other 
components and subassemblies. 

After full advantage has been taken 
of commerical practices and improve- 
ments, industrial collaboration has as- 
sured a vehicle capable of quantity 
production, and the Army itself has in- 
corporated in the design all the de 
sired military characteristics that are 
within the realms of practical engineer 
ing—then, and then only, will we have 
a sound, modern, up-to-date design. 

One other step is necessary before 
consideration can be given to the man 
ufacture and the issue of these new 
items to replace wartime types, and 
that step is a service test. 


ERVICE tests are acknowledged to 

be an essential step in the standard- 
ization of any military item. However, 
very frequently the new item is available 
for such service tests in such limited 
quantity that the service testing board 
finds itself investigating the technical 
characteristics of the item rather than 
determining its tactical possibilities and 
finding out if it meets fully the desired 
military characteristics and, if not, just 
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wherein is it lacking. Therefore, new 


vehicles should be made available in 
such quantities for service tests as will 
permit the equipping of a complete 
tactical unit. 

With the service test completed and 
the vehicle approved or modified as 
may be necessary, we are ready to con 
sider the number to produce and pro 
cure. From our existing troop basis we 
can readily determine the total number 
of vehicles of the type or types we are 
considering that are required to equip 
completely these military units. To this 
number we must add those quantites 
that 


to fill the pipelines in the channels of 


have been determined necessary 
supply. 

In peacetime, funds are always more 
or less a problem, and, in the past, in 
only a few instances has the Army ever 
been able to obtain all the things it de 
sired in the quantities considered neces 
sary. The question which it has been 
compelled to answer was not “How 
many do we need?” but rather “How 


many can we buy?” 


T is not proposed at this time to en 

gage in any discussion of the politi 
cal or economic situation or to suggest 
ways and means whereby appropria 
tions for the armed services may be in 
creased or otherwise affected, but the 
question of the availability of funds is 
raised because of the controlling influ 
ence it has on the procurement plans 
and on any replacement program which 
may be developed. At any rate, the fis- 
cal situation almost invariably causes 
the Army to hold its requirements to a 
minimum. 

Thus, in determining how many of 


these up to-date items we may need, 


advantage should be taken of any 
measures which may reduce the quan 
tity. In the case of combat vehicles, th 
troop basis and demands of the pipeline 
without 


fix the argument 


The only way those quantities may 


quantities 


reduced is through reduction of the 
troop basis or, and this is frequently 
possible, by reducing the time lag in 
the supply line. 
However, it is in the category of 


supply and transportation vehicles 
where large reductions may be effected 
The 
Army 
ments for troop units and the supply 


motor vehicle demands for the 


include not only the require 
pipeline needs but also the require 


ments for posts, camps and stations, 
manufacturing arsenals, depots, bases, 
ports of embarkation, and other similar 


installations. 


'; LOSE military establishments must 


have motor vehicles of various 
kinds, and there is no inclination to set 
up any rigid motor vehicle limitations 
for them, Their requirements, however 
for motor vehicles can be met by suy 
plying them with standard commercial 
vehicles bought in accordance with es 
tablished procedure on the open mar 
ket out of commercial production, 
There is no reason why, on any sup 
ply depot, the hauling of supplies in 
and around the depot must be done in 
multiaxle, all-wheel drive, dual-tired 
vehicles of high cross-country mobility 
such as are required by the military 


operations in the field. 


; 


Messenger service in installations of 
the Zone of Interior need not be per 


formed in jeeps—a motorcycle with 


side-car or an ordinary scooter can do 


the job just as well. Passenger transpor 


Ordnance for our troops in Japan is kept modernized and repaired in this 


modern machine shop at the Tokyo Ordnance Depot 


(Army Photo). 





Armament Technology 





tation at military hearquarters within 
limits of the United 
States can be done by standard com 


the continental 


mercial carriers quite as well as by any 
kind of military troop carrier. 

By denying to such installations the 
use of strictly military-type vehicles, 
our requirements for such vehicles will 
be materially lowered and the size of 
our basic problem correspondingly de 
creased. By this utilization of commer 
cial vehicles our military maintenance 
and spare-parts problem also will be re 
duced because these Zone of Interior 
establishments can solve their automo 
tive-maintenance and spare-parts prob 
lem in the same manner that the cor 
responding problems are solved by busi 
that 


plants and activities distributed all over 


ness firms have their industrial 
the United States. For example, how do 
the Railway Express and the several 
Standard Oil Companies accomplish 
their maintenance and spare-parts ac 
quisition? By utilization of local repair 
and spare-parts facilities of the dealers 
and sales agencies of the commerical 


vehicles they are using. 


HE quantities of motor vehicles used 

by these Zone of Interior installa- 
tions total up to an impressive figure 
and the reduction of the requirements 
for strictly military vehicles by this to 
tal would materially reduce the prob 
lem of special tooling, special process 
ing, and special materials that might be 
demanded for the motor vehicles for 
military tactical units. 

Likewise, placing the problem of 
maintenance and spare parts for these 


vehicles upon already established and 


permanently located civilian service 
shops and sales agencies would reduce 
the demands for maintenance and spare 
parts placed upon the normally over 
maintenance and 


loaded peacetime 


spare-parts supply facilities of the 
Army. 

Now we are ready to talk to manu- 
facturers in the terms of specific quan 
tities. But are we? So far, we find our 
Army equipped, completely, we may 
assume, with items of some wartime 
vintage or items procured over a long 
period of peace. By a continuous and 
usually costly program of maintenance 
and modification, we have kept these 
vehicles operating and in a reasonably 
modern condition. 

While this was going on, our design 
ers and framers of military characteris 
tics have, with the codperation and 
collaboration of the automotive indus 
try, produced a practical, manufactur- 
able design of a modern military item. 

We have restricted the use of these 
vehicles to military tactical organiza- 
tions and, based on the troop basis of 
the period and supply factors of the 
time, we have reached the figure which 
shows how many such vehicles would 
be needed completely to equip the 
Army with up-to-the-minute items. 

Is it possible that we can initiate the 
procurement of that number of items? 
As has been mentioned earlier, it is al 
most never possible to scrap matériel 
just because it happens to be old or out 
may be 


maintained in some kind of serviceable 


of date, especially when it 


operating condition. 


Although far from their original source of supply, these tank engines are 


kept in good operating condition by careful maintenance 


Army photo). 


It is also necessary to bear continu- 
ally in mind the availability of appro- 
priated funds. Finally, an answer 1s 
shaped up as to how many we can buy 
based on the number of items that 
must be scrapped each year and over 
how many years we can afford, finan 
cially and militarily to spread reé€quip 
ment of the Army with this particular 


item. 


kK YR the purpose of this discussion 
let us say we have determined that 
this reéquipment of the Army with the 
new item must be accomplished in not 
more than n years and therefore that 
we will procure each year 1/n of the 
total number of items we have deter 
mined to be necessary to accomplish 
this reéquipment. 

So on that basis we initiate the pro 
curement of this number of items and 
talk to the automotive industry in terms 
of the 
need. 

This is not the end of our problem, 


definite number of items we 


however, because time marches on, and 
it can be foreseen that these items, so 
carefully designed, tested, modified, and 
with the 


neers one day will be relatively as ob 


discussed automotive engi 
solete as the vehicles with which we 
originally started. 

We want to avoid any delays in the 
production of this 1/n on the items we 
need so badly, We must avoid holding 
up production while some one part, 
vital or otherwise, must be modified to 
bring it in harmony with some recent 
improvement. We will therefore freeze 
the design of these items during their 
manufacturing period. 

While the manufacturers are produc 
ing these design-frozen items, our de 
signers and military engineers will be 
working on the design of another item 
of this same type and incorporating in 
that design all the improvements and 
any changes in military characteristics 
our military planners consider neces 


Sary. 


HIS design should be subjected to 
the same scrutiny by industrial en 
gineers with respect to its practicability 
and manufacturing capabilities as we 
have discussed previously. 
If necessary, pilot models should be 
constructed test 
ducted. If, however, the changes in this 


and a service con 


new design are technical and do not 
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involve military characteristics, no serv 
ice tests should be necessary. In fact, in 
the interests of economy in time and 
money, no service test should be per 
mitted. 

By the time the manufacture of 1/n 
of our desired vehicles is completed, 
this new, improved, and modified de 
sign and the testing of its pilot model 
should have been finished and the next 
1/m of our items that are to be pro- 
cured should be produced in accordance 
with this new design. This design, like 
the first, should be frozen while this 
particular lot of vehicles is being manu- 
factured. 

By following this program of design, 
collaboration with industry, service test- 
ing, replacement on a scheduled basis, 
freezing of design during manufacture 
of any annual quota, continuous work- 
ing on new designs involving the latest 
technical improvements and the most 
recent military demands, and produc- 
ing next year’s quota on the basis of 
this revised design, we will finally have 
our Army supplied with equipment 
none of which is more than n years 
old, and 1/n of which is of the latest 
design from every viewpoint. 


F the utmost importance, should 
any war or situation such as we 
have faced in Korea be forced upon us, 
we will have on hand and ready for im 
mediate production, designs for military 
equipment which are as modern and 
up to date as can possibly be conceived. 
There are a number of other factors 
which must be borne in mind in the 
consideration of this problem. During 
World War II we heard and read a lot 
about the so-called “Industry-Ordnance 
Team,” and it is freely acknowledged 
that our tremendous wartime produc- 
tion was due, in no small measure, to 
the close codperation and collaboration 
which that relationship made possible. 
For industry to make a profit, eff 
ciency and economy are primary con 
siderations. 

In the military world, effectiveness 
is of paramount importance, and mili 
tary effectiveness is not necessarily 
synonomous with either industrial efh 
ciency or commercial economy. Each 
one can learn from the other. Under 
the drive of commercial competition, 
industrial units must advance and im 
prove technically in order to survive. 
These improvements and advances are 
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Trained technicians examine barrels and receiver groups on rebuilt M1 rifles 


as part of the program to keep our troops well armed at all times 


many times of great value to military 
equipment. 

Conversely, frequently the Army has 
a requirement for and actually develops 
an item which proves to be of value to 
industry. A close partnership between 
the supply arms and services and the 
appropriate section of industry can be 
mutually effective and beneficial. 

There is, 


which this is of greater benefit than the 


perhaps, no industry in 


automotive industry. It is particularly 
valuable in any time of peace to be able 
to give to industry a reasonably con 
stant volume of military production in 
the automotive fields. 
This keeps industry 
the Army's problems and requirements 
and keeps the Army up to date with 
industry's advances and improvements. 


familiar with 


Industrial know-how has solved many 
of the Army’s problems and made pos- 
sible the tremendous quantity produc- 
tion required in time of war. The closer 
this partnership in time of peace, the 
better we will be served in the days of 
peace and the quicker we can meet the 
demands of the days of war. 

We must also give some thought to 
the type of contract by which this 1/n 
of our desired vehicles will be pro- 
cured. This is especially true if any 
special-purpose machine tools are in 
volved or any special processes in the 
development of which the Army has 
played a major role. 


O discussion of this subject would 
be complete without some men- 
tion of spare parts. Whenever a com 
pletely new item is produced, spare 
parts can be ordered only on the basis 
of a carefully engineered examination 
of the item in an effort to guess what 
parts may wear out first and how fre 
quently. 
However, once the item gets in the 


Army photo 


hands of troops and they have used that 
piece of equipment for a year or so 
there will be ample information on 
which to build spare-parts requirements 

and any consideration of production 
must include the spare parts’ require 


ments. 


» pe summarize, it is believed that we 
can maintain an adequate instant 
supply of modern military equipment 
if the following steps are utilized: 

1. Follow a program of maintenanc« 
and modification for the vehicles we 
may have on hand. 

2. Keep our designers and engineers 
constantly at work on designs employ 
technical advances and 


ing the latest 


incorporating the latest military d 
mands. 

3. Restrict the number of types of 
military items to an absolute minimum 

4. Utilize to the utmost commer 
cial components and subassemblies of 
proven merits. 

5. Restrict service tests to investiga 
tions of military and tactical capabili 
ties rather than technical characteristics. 
the use of strictly military 


Zone of 


6. Deny 


vehicles to Interior installa 
tions. 

7. Establish a re€équipment program 
with due consideration of the financial 
and military situation. 


8. Procure vehicles on the basis of 
annual quotas in accordance with the 
program of Item 7 above. 

g. Freeze designs during the con 
struction of any and all annual procure 
ment quotas. 

10. Maintain the closest liaison with 
industrial automotive engineers and de 
signers. 

11. Provide for an adequate supply 
of spare parts. 

12. Continue the Industry-Ordnance 
Team. 





In underwater ordnance, too 


AMF has experience you can use 


@ From the development and production of complete underwater ordnance systems, both conven- 
tional and atomic—to the design and manufacture of underwater vessels to withstand crushing 
hydrostatic pressures at great depths—AMF is daily engaged in hundreds of complex engineering 
tasks. @ The highly specialized, yet widely diversified activities of some 35 engineering and pro- 
duction facilities provide AMF with a wealth of experience that covers nearly every field of 


industry. And it is immediately available to you. @ Call upon AMF with your problem. See for 


yourself why this all-around experience in answering the needs of government and industry alike 


has made AMF the “can do” company. 


Another Product 
‘ Defense Products Group 
ete the =AMERICAN MACHINE & FOUNDRY COMPANY 
TIO! North Royal Street, Alexandria, Va. 


ORDNANCE 











AC Spark Plug Division, GMC 

ACF Industries, Incorporated .. 

Admiral Corporation 

Aero Design & Engineering Company 

Aerojet-General Corporation 

Aetna-Standard Engineering Company 

Alco Products, Incorporated 

Allison Division, GMC 

Aluminum Company of America 

American Machine & Foundry Company 

American Welding & Manufacturing Compony ... 

Arma Division, American Bosch Arma Corporation IV Cover 
Arnold Engineering Company ......... 690 


Atlas Precision Products Company . 
Aviation Develop ts, Inc. a “= 
Avion Division, ACF Industries, Inc. . be . 588 
Baldwin-Lima-Hamilton Corporation ane oe 
Bausch & Lomb Optical Company .. : 
Bell Telephone Laboratories 568 
Bendix Aviation Corporation 
Products Division Terr ere 672 
Products Division—Missiles .... 665 
Scintilla Division . 660 
Bermite Powder Company .... ; 679 
Bliss Company, E. W. 
Bundy Tubing Company - TT 
Burroughs Corporation re 579 
Cameron fron Works, Inc. ... aa’ t 571 
Caterpillar Tractor Co. 
Chance Vought Aircraft, Inc. ....... . 708 
Cincinnati Milling Machine Company ......... . 649 
Clark Equipment Company ....... , 575 
Cleveland Contai c . 590 
Cleveland P; ti 566 
Collins Radio Company 666 
Continental Aviation & Engineering Corporation ...... 670 
Convair Division, General Dynamics Corporation ... .!!! Cover 
Copper & Brass Research Association 
Curtiss-Wright Corporation 
Metal Processing Division .... 
Dana Corporation 
Danly Machine Specialities, Inc 
Dashew Business Machines, Inc. 
Daystrom Instrument Division, Daystrom, Incorporated .. 
Dempster Brothers 
Dow Ch 2 ge. 
Dow Corning Corporation 
Dresser Industries, Inc. 
Du Pont de N s&Cc 
Explosives Department 
Eastern Tool & Manufacturing Company 
Eaton Manufacturing Company .... 
Emhart Manufacturing Company 
Fairchild Engine and Airplane Corporation 
Ferro Corporation 
Ford Instrument Company, 
Division Sperry Rand Corporation 
Foster Wheeler Corporation 
Fuller Brush Company ... 
General Dynamics Corporation .. 























Index of Advertisements 
JANUARY-FEBRUARY 1957 


The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace, Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends. 


General Electric Company 
General Mills, Inc. .. 
Graphic Systems .. ; 
Great Lakes Steel Corporation .. 
Gulf Oil Corporation 
Harvey Aluminum Sales, Inc. . 
Hays Manufacturing Company .. 
Hoffman Laboratories, Inc. 
Hoffman Semiconductor Division, 
Hoffman Geen Corporation .. 
Holland <i pparaten, N. V. 
Hunter Deusie Aluminum Corporation . 
International Business Machines Corporation 
International Nickel Company 
Lehigh Chemical Company 
Linde Air Products Gusen . 
Los Alamos Scientific Laboratory 
Luria Engineering Corporation . 
Magnetic Metals Company .. 
Markem Machine Company . 
Martin Company, Glenn L. 
Mason & Hanger-Silas Mason Company .. 
Minneapolis-Honeywell Regulat 
Motorola, Inc. 
National Malleable & Steel Cusies Ginguey 
National Tube Division, U. S$. Steel Corporation 
New Departure Division, GMC 
Niagara Blower Company .. j 
Northern Ordnance, tempered 
Oakite Products, Inc. 
Oliver Corporation, A. B. fergie Division 
Parish Pressed Steel Company 
Parker Appliance Company . 
Perkin-Elmer Corporation, Seientin od Optical Division 
Perry Plastics Company .. 
Pioneer Engineering & Geactetaite Quand 
Radio Corporation of America 
Raytheon Manufacturing Company . 
Reeves Instrument Corporation 
Remington Arms Company sa ease 
Rocketdyne, Division of North Anat Aviation, Inc... 
Sheffield Corporation ... 
Solar Aircraft Company . 
Sperry Gyroscope Company, 
Division Sperry Rand Corporation 
Stromberg-Carlson Division, General Dynamics Cape 
tion : 
Surface Combustion Quan - 
Texas Instruments, Inc. .. ; 
Timken Roller Bearing Company .... 
Tung-Sol Electric, Inc. 
United States Flare Corporation ond | Associates 
U. $. Hoffman Machinery Corporation . 
U. S. Industries, Inc. 
Vulcan Machine Company 
Waterbury Tool Division, Vickers Incorporated 
Western Washer & Stamping Company, 
Subsidiary of The Seng Company . 
Whittaker Gyro, Inc. 
Willys Motors, Inc. 











ORDNANCE is set up, printed, and bound for the American Ordnance Association 
by the William Byrd Press, Inc., Richmond, Va 


Page 
586 


661 
684 
709 





January-February 1957 








fe 


d 


| , after the order Perry Plastics delivered | 
photo flash cartridge primers to Picatinny Arsenal 


TODAY ...AFTER 6 YEARS 
“NEAR-CONTINUOUS” OPERATION 
MOLD STILL PRODUCING 


It takes a lot of light to brighten up the night sky for 
reconnaissance photography. It also takes the kind of pre- 
cision that matches the speed of light. The M112 Photo 
Flash Cartridge does both dependably. 

In the official photograph shown above you see a pattern 
made by setting off a series of these M112 Cartridges, each 
with a million and a half candle power. 

The proper timing needed to insure a uniform light pat- 
tern is due in large part to the M59 Electric Primer which 
triggers a flash. It must respond accurately and precisely to 
the burst of electricity that energizes it. Note the uniformity 
of the light pattern in the photograph. It’s perfect. Perry 
Plastics of Erie supplied Picatinny Arsenal with engineering 
quantities. Production runs in the millions to all Ordnance 
prime contractors for this photo cartridge. 

Within 5 weeks after the Arsenal gave Perry Plastics the 
contract, mold was completed and pilot order delivered. Ten 


days after that, Perry Plastics’ output of M59 Electric 
Primers was exceeding all other Government tooling out- 
standing at that time. Today, after 6 years of almost con- 
tinuous operation, the mold is still producing and at no 
maintenance cost to the Government. 


Unusual? No. Perry Plastics is staffed and equipped to 
handle exacting requirements like this in a wide variety of 
materials and processes. Our operation includes thermo- 
plastics, thermosetting, fiber glass lamination and molded 
expanded polystyrene. 


As a customer of Perry Plastics, this versatility of manu- 
facture gives you an important advantage. You can be sure 
that the material and the process Perry suggests will make 
the best product for you. We welcome the opportunity to 
figure on your requirements. May we send you a free book- 
let? Write to Department O. 


PERRY PLASTICS, INC. 


ERIE, PENNSYLVANIA 
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FROM THE LAND, AND FROM THE SEA... 
The Terrier Clears the Air! 


Convair’s versatile Terrier missile is now seeing land duty with the U.S. Marine Corps—affording 
you new and mobile protection! Already operational at sea with the U.S. Navy, the Terrier’s new 
mobility is provided by launchers and handling equipment developed specifically for ground use. 
The Terrier gives the Marines tremendous and accurate firepower where they 
want it, when they want it—to destroy an invading aircraft. 
Produced by Convair-Pomona in cooperation with the U.S. Navy Bureau of Ordnance, 
the Terrier now can clear the air from both land and sea for your protection! 
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TWO HEADS ARE BETTER THAN ONE 


It takes two experienced fliers—the pilot and produce advanced weapon control systems. 
the landing signal officer—to make a carrier If you are interested in systems for guidance 
landing. In the same way, two activities—cre- and control, contact Arma... Garden City, 
ative engineering and production technique N. Y. A division of American Bosch Arma 
—work together at Arma to develop and Corporation. 


FE MB a ADVANCED ELECTRONICS FOR CONTROL 





